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“Where's the latest copy of Nature Magazine?” 
you have heard that question! 
like this: “‘Look on the chair ... over in the corner!” Like 
as not, the much desired copy will turn up under the cushion 


in the window seat. And great will be the lament at torn 
pages and creased pictures. 


How often 
And how often an answer 


Unlike most magazines, Nature Magazine is the sort you 
want to keep. Naturally issues accumulate. There’s an easy 
solution to the problem of mislaid copies, unsightly disorganized 
piles of magazines. Get one of these binders specially pre- 
pared for Nature Magazine. 

Just slip in the copies of Nature Magazine as they arrive. 
Snap them in with the little unbreakable hooked wire. This 
binding device while light is strong and sturdy, guaranteed 
to withstand all ordinary usage. The copies may be removed 
as they are inserted. At the end of the year, remove the 
year’s copies and have them bound. Your binder is then 
ready to serve another year, accommodating each issue as it 
arrives. 


This De Luxe Binder only *252 


Your Name or Year stamped 
in Gold for 50c extra. Both 
name and year for 75c. 


Send for your binder today before this copy of your maga- 
zine gets mislaid. Satisfaction guaranteed or your money 
refunded. Use the coupon here or, if you prefer, write us 
your order so as to avoid cutting the magazine. 





Always Protected 
and Right at Hand 


This binder looks and handles like a book. It is a bound 
book in every respect except that you snap the magazines in 
the cover one at a time. It opens flat as a bound book, which 
makes it easy to handle and to read. It keeps the magazines 
handy for a year—or as long as you wish to retain them in 
the binder. Meanwhile the contents are protected from han- 
dling, tearing and from being mislaid or carried away. The 
binder is finely grained, dark green, gold embossed ... a 
handsome addition to desk or library. 
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Close to the Soil 
Crisscross Trails. By Macy H. Lap- 
ham. Berkeley 9, Cal. 1949. Willis E. 
Berg, 1512 Spruce Street 246 
Illustrated. $3.00. 
In 1899 the U. 
augurated, 


pages 
S. Soil Survey was in- 
the 


professional 


and in same year Macy 


Lapham began his career 
Through the years he became synonymous 
with the activities of that government 
agency in the West. His work took him 
to “many interesting nooks and corners of 
the West.” His 
and he encountered a wide 
Macy work 


that of a missionary and pioneer, and coy- 


experiences were varied 
variety of per 
sonalities. Lapham’s was 
ered a significant period in the transition 
of what Charles E. Kellogg describes, in a 
preface to this book, as from the Wild 
West to the Mild West. It is a fortunate 
that Macy 


been prevailed upon to Craw 


has 
the 
pages of his memory and to transfer the 
recollections of the 
this book. 


circumstance Lapham 


upon 
past to the pages of 


Awl-Birds 

Awl-Birds. By J. K. Stanford 
York. 1949. Devin-Adair Com- 
pany. 90 pages. Illustrated by A. M. 
Hughes. $2.00. 

Awl-Bird is the 
Britain to the avocet, a@ name inspired by 
the the bird's 
cobbler’s awl. an absence of 
these birds re- 
Their breed- 
ing place was kept a secret, so far as pos- 
sible, 
against the invasion of egg collectors and 
The 


was 


The 
New 


name given in Great 
resemblance of 
After 
than one-hundred 


turned to E 


years, 
ngland to breed. 
and was guarded by volunteers 
meat hunters in a meat-short land 
author, eminent British ornithologist, 
on hand when the first eggs of the returned 
found. He has chosen to tell 
his story in fic although the 
f the 


story is autobiographical we do not know, 


birds were 
tionized form, 
fiction is based on fact. How much 
but as a method of telling the story it is 
most effective, and makes an exciting and 
engrossing tale 


love this book 


Gums and Resins 
Vege table 
Waltham, 
and New 
88 pages 


Gums and Resins. By F. N 
Mass., Chronica Bot- 

York, Stechert-Haf. 
ner, Inc. Illustrated. $5.00. 


This is the only modern work on gums 


Howes 


anica Co., 


and resins from the plant science point of 
view, and is the work of the ¢ 
the Museum of EK 


Royal Botenic Gardens at Kew, 


‘urator of 
Jotany at the 
England 


These gums and resins are important prod- 


OnOM IC 


ucts of economic plants and have many 
uses, many of which go back to earliest 
increasing im mod- 


times. Their uses are 


ern industry. This work does not go into 
the gums of rubbery nature, usually loose- 
ly classed with gums and resins, but con- 
itself the 
resins and resins. It is an extre 
portant reference work, and even to the 


cerns with true gums, gum- 


‘mely im- 


layman it contains information about these | 





bill to a | 
more } 


Any bird enthusiast will | 


plant products that is both romantic and 
surprising. However, the book is written 
for the professional user. 
About the Rose 

The Romance of the Rose 
Craven Chandler. Boston, 
Charles T. Branford Co 
lustrated. $1.50. 

As Dr. R. C. 
Rose Society says in an 
this little book, “the 
not in terms of botany or horticulture but 
Here 
but 


story 


}y Josephine 
Mass. 1949, 
16 pages Il- 
Allen of the 
introduction to 


American 


it is story of the rose 
in terms of human relationships.’ 


is no guide to the raising of roses, 
rather, 


of the rose 


an interesting and concise 


through the cen 
little book 


and people 
turies. It is a most attractive 


for anyone who loves the rose. 


Silviculture 

Applied Silviculture in the United States. 
By R. H. Westveld. New York 1949, 
John Wiley and Sons. 2nd edition. 590 
pages. Illustrated. $6.00. 

Taking cognizance of advances in silvi- 
culture in the United States during the 
past ten years, since the first edition of this 
text was published, this new edition makes 
this volume a basic and up-to-date text- 
book and guide to the application of silvi- 
cultural situations. 


methods to varying 
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and 35 ni 
vy 
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Guaranteed burst into 
bloom soon after arriv 
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potting material, all $2 pp 


” BULB %i."% CLUB 


Month 
125 Madison Dept. N& Chicago 


10 sauce 


10 Colorado had Spruce, 4 yr. trans- 
tall only $1 post- 
sostpaid! Ano 
1 » Evergreens, $3 postpaid 
all transpiante: 4” to 10° call. Ten 
American Arbor 
Black Hill Spruce 
au 40 for $3. (West of Mississippi River 
add 25« Free illustrated price list of 
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ature in Print 


By HOWARD ZAHNISER 


ll that L purchases 
Aunt Luella Aunt 
Africa, but in recent 


om in St. Louis, and 
nes of her work 
ean to her I did 


inticipate the 
ire are yvondertul I 
e real photograph | ). | r 
joved them from the al j 


A prayer t 


st 


Parks and Monuments is the care that Mr. Butcher has taken 
to relate the units of the American national park system, with 
which he is primarily concerned, to the other areas in this country 
which though a part of other land-management. systems 
are important for their preservation of the natural scene. Simi- 
larly, our American programs to this end have been here related 
to the world-wide concern with what has been most frequently 
known as Nature protection 

For each of the 28 national parks that he discusses, and the 39 
Nature monuments included, Mr. Butcher not only provides a 
lescription in concise detail, with such comments on history and 
m current administration or preservation problems as he deems 
mportant, but also gives prospective visitors such helpful facts 
is the location of headquarters, the names of establishments 
offering accommodations, and the highway or other means of 

access Then he adds a chapter ac 


count of “Other Nature Reservations 


r or | | in the United States,” in which he dis 
Ce C cusses state parks, national forest wild 
Fra erness areas, and national wildlife 


1¢ 


refuge And a contributed chapter 


RAYMOND TIFFT FULLER by Harold J. Coolidge deals with “In 


ternational Activities in the Protection 
of Nature.” 

Phe text of the declaration of policy 
known as “National Primeval Park 
Standards formulated first by the 
Camp Fire Club of America and re 
vised and reallirmed by the National 
Parks Association in 1945, is here pre 
sented in full ind with it a comment 
by National Park Service Director 
Newton B. Drury Sigurd, Olson’: 
eloquent and penetrating homily called 
“We Need Wilderness” is here, too 
and Mr. Butcher's own eloquent in 
troduction, which he entitles ““Temples 
Built Not With Hands.” So complete 
is the book 


the pervasive influence of 


Perhaps 
Exploring Our National Parks and 


Monumen Which makes it inspiring 


as well as informative, is due, not only 
to the pictorial presentation oO 
many of the actual scenes in these most 
outstanding examples of unspoiled 
Nature, but even more to the fact that 
ill the painstaking and detailed labor 
involved in the preparation of the 
book has been performed in the spirit 
f devotion expressed in that quoted 
ks will stand iitle “Temples Built Not With Hands,” 
and with a deep understanding of the 
wilderness values that are being pre 
served within these templ 
It is plain to see writes Mr. Butcher that our wildernes 
reservations constitute an important phase of American life 
Phey stand for recreation in the fullest sense, not only for pleasure 
and relaxation, but for the development of spiritual qualities 
and to give appreciation and understanding of the forces and 
phenomena of Nature Every park is an outdoor university 
where people can come in contact with primeval Nature, become 
acquainted with undisturbed plant and animal life, and observe 
the wonders of earth history. Like great cathedrals or museums 
art, the parks,” he emphasizes, “exert deep and powerful in 
pirational influences 
Sig Olson, in his contribution to this book, calls the wilderness 
a ‘spiritual necessity, an antidote to the high pressure of modern 
life, a means of regaining ser enity and equilibrium,” and Mr. 
Butcher italicizes the words. **l have found,” says Mr. Olson, 
that people go to the wilderness for many things, but the most 
important of these is perspective. They may think they go for 





r compa 


1ionship, 


Comes of a quiet spirit that tre 
Have 

Yet thes 
With 


tude 


wisdom in thetr 


are things inve 


onstan 


oO ce ‘ 


tl 


itain 


hall prevail 


worship and spiritual 


they have so 
arker; 

Devere 
on and prest 
all 


ithipore 


i they ha I 


Butche 


and 


yjtion oO UX 
rvatior 


wuthors 


reader 


e pp 
ot 


rduckt 
nae 


and ints 
Iperinte 


National Park 


I> 
Mifllir 
1949 


ompany 


Pi 


Prag 


The 


mnidard 


Sigurd Olsor 
the 
and 


t 


ice and St 
Drury 
Prot 


Coohdgt 


the no by 


loth binding 


bliography, and 
$ $2 in paper 


»0 in 


Mention NATURE MAGAZINE when answering ¢ 


THE BEST IN RECREATION 
AT 60c A COPY 


BOOKS ON 
ARTS CRAFTS HOBBIES GAMES 


Written by recognized authorities, they 
will help you get started on a new 
hobby or renew interest in an old one. 
Fully illustrated, they emphasize easy- 
to-follow instructions 


Jolinsor 
Applied te 
th the calendar 


DISc Science 


WER THESPARS 


\ Mommy popularized navi 


etion of tish 
perature 


FRESHWATER FISH 
taki fish ft 
il 


HOW TOCTAL 
Deck I 1 


mm and tal I 


Ya mm 


HOW 


law 


hOsATI 
! Wm ina plices 
VG TOR CAMPING 


| quipment 
ps, i PI | 


rit 


RS GUID I 
thin | re 


juipment, 


hend Hlit 
il trail 


n 


lt things a 


ile 


VEATIVE HANDICRAT 
miakil 


ST A WATERCOLOR 
{ nstrud 


framing 


HAR 


Pt 


nil must 
chro 


nt 
SPECIAL OFFER 
WITH EVERY 
ORDER OF 10 BOOKS, 
PLEASE ACCEPT ONE BOOK FREE. 


id 


American Nature Association 
LW 


( 


J 


index 


rold 
6D 


advertisements 





NATURE MAGAZINE 


PUBLISHED BY THE AMERICAN NATURE ASSOCIATION 
To Stimulate Public Interest in Every Phase of Nature and the Out-Of-Doors, and 
Devoted to the Practical Conservation of the Great Natural Resources of America 


IN THIS ISSUE 


February, 1950 Vol. 43, No. 2 


Red Fox.... Fredric Sweney Cover 
Nature in Print Howard Zahniser 58 
Daily Bread (Poem). Raymond Tift Fuller 58 
Contents Noted... R.W.W. 63 
Nature's Utmosts. ... Alan Devoe 65 
Redwood Paradox Evalyn Slack Gist 67 
DDT's Rival........ William Gilman 68 
Dove Orchids (Poem).... Alice Franklin Bryant 68 
Creek-Bank Bonanza.........David D. Dickey 


Piper of the Wintry Dark 
John Lindsey Blackford 72 


Angels—or Just Parasites? Harley P. Brown 74 
Robert Hertzler 76 


Black Walnut—Nature’s Seiten 
Marvel Ellis S$. Rucker, Jr. 80 


A New Battle of the Brandywine 
Annette H. Richards 81 


Tree Champions Need Champion 
S. Glidden Baldwin 84 


Reports on the Hunting Season (Editorial) 89 
Botanical Jig-Saw Puzzle David F. Costello 90 
Field Mice W. J. Hamilton, Jr. 94 
Spring on the Desert (Poem) Helen Mitchel 95 
The Unusual Hart's Tongue Robert Peel 96 


The Southern Cross Isabel M. Lewis 98 
Morning on Pawley's (Poem) 
Felice de Horvath 99 


Enyami-Underground Fruit.. .Merlin W. Ennis 100 
Beachcombing Ellsworth Jaeger 101 
Nature's Palette (Quiz). .Mabel Irene Huggins 101 
Camera Trails Edna Hoffman Evans 102 
The School Pages E. Laurence Palmer 104 
Under the Microscope. . Julian D. Corrington 110 


Personality Clam 


ADVERTISING OFFICES 
New York 
Chicago 1-35 I 
NATURE MAGAZINE 
usive, bimonthly, June te 
ciation Entered as 
© at Washington, D 


a 
Publicatior 
6, D. ¢ 


Copyrigt t 
v. S Patent Office. 


60 


THE ASSOCIATION 


RICHARD W. WESTWOOD ....President 
Washington, D.C. 


HARRY E “shh tomy a .....Wice-President 
Washing 2. C 


JAMES A. O'HEARN 
South Orange, N. J. 


DR. E. LAURENCE PALMER. . Director, Nature Education 


ornell, University, New York 


ARTHUR NEWTON PACK. . 
Ab quiu, N. M. 


Secretary-Treasurer 


. .President Emeritus 


THE MAGAZINE 


RICHARD W. WESTWOOD. . ; Editor 
EDWARD A. PREBLE...... ....Associate Editor 
JULIAN D. CORRINGTON. . 
ISABEL M. LEWIS. . Astronomy Editor 
E. LAURENCE PALMER School Editor 
HOWARD ZAHNISER sane Book Editor 
EDNA HOFFMAN EVANS 
HARRY E. RADCLIFFE... 


Microscopy Editor 


Photography Editor 


Business Manager 


SCIENTIFIC CONSULTING 
BOARD 


DR. LELAND ©. HOWARD 
Retired Chief, U 
DR. WALDO L. SCHMITT 
Meaa Jrator, Ze 


DR. HARRY C. OBERHOLSER 
gist, U 


Oia (nil 
W.L. McATEE 
Retired Biologist, U. S. Fish and Wildlife Service 
DR. PAUL BARTSCH 
etired Curator of Mollusk 
DR. EDGAR T. WHERRY 
Wild Flower Preservation Soc 


DR. WILLIAM M. MANN 
; re 


rector, INationai 


NATURE MAGAZINE U.S. AND CANADA 
PAST AND PRESENT, Sate! YEAR $4 
IS INDEXED IN THE OREIGN. $75 EXTRA 
READER'S GUIDE IN Two ) YEARS... $7 
YOUR PUBLIC LIBRARY BATES. seis 's's $100 





Jackson Hole Lands 


On December 16, Laurance S. Rocke- 
feller, in behalf of John D. Rockefeller, 
Jr., formally presented the title to 33,562 
acres of land Teton National 
Park and the adjoining Jackson Hole 
National Monument to the people of the 
United States. The 
the people by Oscar L 


in Grand 


gift was accepted for 
Chapman, Secre- 
tary of the Interior, who expressed gratifi 
cation for the continued interest of the 
Rockefellers in this area 

“The full story of Mr. Rockefeller’s gen- 
erosity to the people of the United States,” 
said Mr. Chapman, “will never be known.” 
In addition to his fine contribution in 
Grand Teton National Park and Jackson 
Hole National Monument, he has made 
other important gifts that show his faith 
in the national parks as the Nation's 
greatest places of beauty and wonder. To 
defray one-half of the estimated cost of 
acquiring lands for the Smoky 
Mountains National Park, in North Caro- 
lina-Tennessee, he contributed $5,000,000. 
To Acadia National Park, in Maine, he 
has contributed approximately $3,000,000 


in lands, roads, and improvements. To 


Great 


save a magnificent stand of sugar pines in 
Yosemite National Park, California, he 
has donated approximately $1,650,000 in 
lands and cush. He has 
to Yellowstone National Park, in Wyom- 
ing-Montana-Idaho, Crater Lake National 
Park, in Mesa Verde National 
Park, in Colorado, and Shenandoah Na- 
tional Park, Colonial National Historical 
Park, and George Washington Birthplace 
National Monument, all in Virginia 
“Those 
Redwood 
through the Save-the-Redwoods League he 
gave over $2,000,000 to the State of Cali 


also contributed 


Oregon, 


who enjoy California’s famous 


Highway owe him much, for 


fornia to preserve the cathedral-like grove 
of Coast Redwood giants in Bull Creek 
Flat and other groves of these coast red 
His 


Colonial Williamsburg is of especial inter- 


woods. monumental restoration of 
est to park-mind: dl pe ople since Williams 
burg is part of the colonial picture pre 
sented by historic Jamestown and York 
town (both in Colonial National Histori- 
cal Park 
by the Colonial Parkway 

“To Mr. tohn D. Rockefeller, Jr., Mr 
Laurance S. Rockefeller, and the 
Rockefeller family, and 
in Jackson Hole Pre- 
serve Incorporated, who have so faith- 
fully carried out Mr. Rockefeller’s plans 
in this region, go the thanks of the Na- 
tion for the sple ndid gift | have had the 
honor of receiving today on behalf of the 
Our 


and is connected with them both 


other 
members of the 


to their associates 


American people, children and our 
children’s children 


will continue to reap the benefit 


and others yet to 
come 
of this gift. 
these 
you’.” 

Grand Teton National Park and Jack- 
Monument 


ise of 


“Thank 


Four all who will enjoy 


lands, I say a_ heartfelt 


son Hole National together 
form a matchless combination of scenic 


beauty. Within the park is a massing of 


Hand 
| David E 


mountain peaks, the scenic climax of the 
region, much of it above timber line. The 
Grand Teton itself, loftiest peak in the 
park, rises to an altitude of 13,766 feet, 
and has been referred to by an outstanding 
historian as “the most noted historic sum- 
mit of the West.” The 
abruptly 5000 to 7000 feet above the 
loor of Jackson Hole. The Jackson Hole 


National Monument completes the scenic, 


Tetons rise 


wildlife, and historic picture and provides 
protection for the eastern foreground, an 
essential feature of the mountain spectacle 

Glaciation is responsible for much of the 
unique character of the Teton mountains. 
While they were being sculptured, the 
Jackson Hole basin was being deluged by 
glacial debris, which produced interesting 
topographic features. 

Until about the year 1800 Indians held 
undisputed sway over the country domi- 
the Tetons 


was literally their happy hunting ground 


nated by and Jackson Hole 
Then came the trappers and traders and 
many stircing episodes in fur trade his- 

John Colter, Jedediah S 
Bridger, Thomas (Broken 
William L. Sublette, 
and Kit Carson are 
prominent identified 


tory occurred. 
Smith, Jim 
Fitzpatrick, 
Jackson, 


among the hames 
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It describes how they are taken care of, and 
ntersts that frequently 
and it contains in full the declaration of policy 


38 Nature Monuments 


BIGGER—MORE PICTURES—MORE INFORMATION ON PARKS 


Revised second edition 


EXPLORING OUR NATIONAL PARKS 
and MONUMENTS 


By Devereux Butcher 


up-to-the-minute quide 


the man 


how to reach them by 
includ ng special trip It lists the 
and describes the scenic wonders,animals 
The 297 illustrations 
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with the early days of the Jackson Hole 
country 

The Tetons became the center of re- 
markable activities of both British and 
American fur trading interests In 1829 
Jackson Hole got its name from David E. 
Jackson, one { the early trappers About 


1340 the fur era vanished and for several 


lecades only wandering bands of Indians 


kne the Hok But the frontier closed 
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Contents Noted 


Hes off to Magistrate Oscar Root of Circleville, 
Chio. When Ohio Game Protector Irvin Patrick 
came upon a sextet of well-heeled, non-resident hunt- 
ers, he found them with fourteen cock pheasants 
two over the legal bag for the six men and thirteen 
hen pheasants, six quail and one Hungarian partridge, 
all of which birds are protected by law. The “sports- 
men” were taken before the magistrate, and, once there, 
Hl. Warren Qeard of West Newton, Massachusetts, in- 
sisted upon taking the responsibility for the whole 
group. This proved to be an expensive gesture, for 
Magistrate Root assessed him the legal limit of $200 
per illegal bird, plus court costs of $5.80 per bird. This 
added up to exactly $4527, and when Beard found it 
difficult immediately to raise the amount of the fine 
he languished in a cell for a bit, and paid an extra 
$56.41 in court costs. By a curious geographical co- 
incidence, Newton happens to be the home town of 
the president of the American Nature Association, and 
Circleville the natal place of the wife of our vice- 
president. Our approval of Magistrate Root, however, 
is unanimous, and we hope that the Newton Graphic 


gave this merited fine proper publicity. 


‘LOSELY related to the Circleville incident is a dis- 
cussion in the December, 1949, issue of The Ohio 
Conservation Bulletin, official State publication. Bob 
Minshall, the Bulletin’s “Opinion Reporter.” asked 
three outdoor writers the question: “How long can free 
public hunting in Ohio continue?” ‘This query was ad- 
vanced against a background of steady increase in vio- 
lations, arrests and fines. Lou Klewer of the Toledo 
Blade, a souad and alert outdoorsman, replied that he 
felt that “the days of free hunting in Ohio are num- 
bered.”) He adds: “Failure of hunters to conduct them- 
selves as sportsmen is causing more and more land to 
be posted, and unless hunters conduct themselves as 
gentlemen when out in the field, the territory open to 
free public hunting will become extremely scarce within 
James M. Light of the Green- 


ville Advocate agrees with this last statement, warning 


the next few years.” 


that unless gunners behave in the field “farmers, for 
their own protection, will close the doors on all hunt- 
ing.” Ile adds that he would not be surprised “if we 
do not have closed seasons occasionally in the near 
Carl DeBloom of the Columbus 


Dispatch believes that free hunting can continue in- 


future on all game.” 


definitely in Ohio, but asserts that he does not mean 
that it will, The future depends, he says, on adequate 
funds for a good wildlife program, better farmer- 
sportsman relationships, and decent behavior afield on 
the part of gunners. It appears to be up to the hunter, 
and with increasing numbers of gunners the percentage 
of true sportsmen seems to be declining. Free public 


hunting in Ohio, and in other heavily populated and 


thickly settled States, may well be on the wav out, 


| 


which would be a break for those who happen to enjoy 


wildlife otherwise than as a target. 


Journal of 


Comfort, who is editor of the 


ow I 
e the Webster Groves Mo. Nature Study Society. 


and one of the active members of that live-wire group, 
savs, “[ enjoy my hobby,” and adds that “if | ever add 
anvthing to the ceneral knowledge of nature, it will be 
purely secondary to my main Live, e., to enjoy 
mvself, and [ am certain that no great bombshell of 
information will be exploded by mew’ Mr. Comfort 
suggests that some may think this sas and may 
feel that every student of Nature should dew 

to the hope ol exploding some “bom ot mmtorma- 
tion.” Ile says he has no quarre naturalist, 
amateur or professional, who finds satisfaction in ap- 
proaching Nature primarily to flerret out some new 
secret, but that, even thoug were sufliciently 
trained and had the time, app h would not tt 

terest him. We heartily Mr. Comfort in 
his view. It seems to us ure iten most 
truly enjoved when it ts an 

the amateur becomes even 

fices on the altar of svst 

surprise that Nature can alfors 

is certainly no reflection ¢« 

but we are not convinced 


out of Nature as the hobby 
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NES OE SWIM 


. . in the common little bird called the water 


ouzel or dipper there has been achieved a mix- 
ture of opposites that has left} many a _ bird- 
watcher rubbing his eyes’ 





ature’s Utmosts 


By ALAN DEVOE 


Illustrated by Duane McKenna 


VERY creature in Nature, and every act and organ 
of every creature, is, of course, sufficiently aston- 
ishing to keep any thoughtful man open-mouthed 

for a lifetime. The world is one amazing marvel, in 
every part and particular. But every now and then 
Nature, as if gathering and concentrating all her powers 
to astound us, produces a prodigy that makes all the 
others pale to insignificance. Every now and then, 
so to speak, she does her utmost. The results are almost 


beyond belief — but they are real. 





An eye is a fabulous mech- 
anism, whether it is the kind 
of eye that you and I have 
in our heads, or the stalk- 
mounted eye of a land-crab, 
or the bulgingly curved eye 
that makes it possible for 


' a rabbit literally to see what 
i is happening behind its back. 











Anableps eye Sut all other hinds of eves 
come to seem commonplace 
beside the eyes of the fish named Anableps. A denizen 
of tropical America, this species is given to swimming 
with the upper part of its head leveled. The top half 
of each of its eyes is above water, and the lower half 
Four eyes’ visual problem is taken care of 


As the fish 


glides along, its upper pair of pupils sean the great out- 


beneath. 
by its possessing two pupils in each eye. 


doors overhead, while simultaneously its lower pupils, 
with a different refractive power, study the depths 
beneath altogether a handy arrangement. 

Nature has put many 
sorts of strange tongues into 
the heads of her creatures. 
There is the toad’s tongue, 
rooted at the front of the 
mouth so it can be pro- 
truded an extra distance for 
nabbing prey. There is the 





gecko lizard’s tongue, so 








Anteater long and agile that the liz- 
ard uses it to reach out and 
wash its eyes. But the tongue to end all tongues, the 
ultimate lingual whopper, has been achieved in the 
case of the anteater. Long as an anteater’s head is, it 
is not long enough to contain the tremendous tongue 
wherewith it licks into ant-hills and secures its supper. 
The tamandua anteater’s tongue is not rooted in its 
mouth or throat at all. It is fastened to the anteater’s 


breastbone, most usefully, and fatally to the ants. 





there is a natural as- 
sociation between tongues 
and teeth; and in some of 
her creatures Nature has 
combined the two. She has 
produced toothed tongues. 
\ penguin’s whole tongue 
is spiny, so its slippery prey 


cannot wriggle free, and a 


Be 








flamingo’s tongue is spine- Snail 

fringed to act as a strainer. 

The flamingo just grabs a whole beakful of muddy 
water, and then strains out everything except the sea 
food in it. In the combination of teeth and tongues, 
Nature’s utmost creation is pe rhaps achieved in a com- 
mon garden snail. The snail uses its toothed tongue to 
rasp at vegetation. Its mighty prowess in mangling 
our gardens is testimony to the wild lavishness of Na- 
ture’s gift of teeth. 
thirty five rows of them. 


A snail’s tongue bears one hundred 
In each row there are one 
hundred and five teeth. As the snail goes champing 
through the flower bed, it is exercising fourteen thousand, 
one hundred seventy-five teeth, minute teeth. to be sure. 


but they are, nevertheless, teeth, and efficient: ones. 


Protective coloration is a 
familiar wonder of the na- 
tural world. It renders a 
speckled fawn invisible in 
the sun-dappled thicket, and 
makes the streaked neck of 
a bittern indistinguishable 


among the reeds. In some 








creatures Nature has pro- 





duced still more astonishing Squid 
protective colorations that 

can change with circumstances, enabling various insects 
and lizards to shift from the green of leaves to the 
brown of withered twigs, and dressing weasels and 
snowshoe rabbits in earth-brown coats for summer and 
snow-white coats for winter. But it is in the sea that 
Nature exhibits what is perhaps the utmost triumph of 
all her optical illusions. It is a quick-change that has 
to be seen to be believed. Its practitioners are squids. 
As the squid swims, its body shows wavering stripes of 
horizontal light and dark, giving exactly the effect of 
streaks of water in motion. As the squid comes to rest, 
these wavy horizontal streaks are extinguished. At a 
wave of Nature’s wand, presto!, their place is taken by 
vertical bands, shimmering and undulating. ‘The mo- 
tionless squid has miraculously become, apparently, a 


bed of gently waving water weeds, difficult to detect. 
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Whenever Nature seems 
to have done her utmost to 
make one kind of creature 
astonishing, she has a way 
of capping the performance 
by mixing in the astonish- 
ingness of some wholly dif- 
ferent sort of creature to 


make an incredible blend 








Water ouncl Songbirds are surprising 
enough in their own right: 
underwater creatures in theirs. But in the common littl 
bird called the water ouzel or dipper there has been 
achieved a mixture of opposites that has left many < 
bird-watcher rubbing his eves. The ouzel likes water 
insects. But it does not merely dive for them. li 
leaps into a stream, goes straight to the bottom 
and then walks about on the bottom as placidly 
as a robin foraging over a lawn in the open air. ‘The 
ouzel’s feathers are so thick that its body never gets 
wet. As an utmost in improbability, the ouzel even 
flies under water, using exactly the same technique that 


other songbirds use only for winging through the sky. 


Many of Nature’s crea- 
tures are speedsters, and 
feats of running can be seen 
everywhere in the outdoors. 
We ourselves can run near- 
ly twenty-five miles an hour, 
for short spurts, and we 
Ay have trained race horses to 
AL 
Cheetah 








attain forty-five or fifty. It 





seems pretty fast; but when 
Nature undertakes to do 
her utmost she makes these figures look paltry. Prong- 
Blackbucks have been 


clocked at sixty-five. But it is in the cheetah, the lean, 


horn antelope can hit: sixty. 


sleek hunting leopard of Asia, that Nature has really 
pulled out all the stops. A cheetah can flash along at 
seventy miles an hour. He is Nature’s ultimate in 
speed on land, but in her aerial creatures, of course, 
she reaches out to still more amazing records. The 
fastest things on two wings in a straightaway are Indian 
swilts. timed over a two-mile course at the scarcely 
believable speed of two hundred miles an hour. In the 
stoop, or dive after quarry, Nature has carried speed 
to its utmost in the duck hawk. The dive is made at 
about one hundred eighty m.p.h, Strangely enough, 
one bird even holds something ota land record When 
Nature denied the ostrich the power of flight, she did 
her utmost to compensate in leg power, Phe result ts 
one of the most spectacular in Nature’s whole parade 


of spectacles. An ostrich can outrun a racing greyhound 


It is not only in speed that Nature has developed 
athletic prodigies hard to believe. She has trained up 
incredible jumpers. “The human world’s record (1947 


for the horizontal jump is twenty-six feet, eight and 
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one-quarter inches. Kanga- 
roos can make an easy 
leap of thirty feet. Gazelles 
can achieve a graceful are 
of fortv. Still, even these 
are not Nature’s utmost. 
Her most spring-legged 


mammal! is the little mouse- 





like rodent called a jerboa. 





\ jerboa’s body is only four Jerboa 

or five inches long, but 

Nature has elongated his hind legs and tempered his 
muscles to such a steel-spring strength that in one leap 
he can hurtle fifteen feet. A man, to make an equiva- 
lent jump im terms of his body length. would have to 


jump more than forty vards. 


If the ant-eater’s tongue 
is the tongue to end all 
tongues and the jerboa’s 
jump the last word in space- 
hopping, Nature’s utmost 
striving in the matter of 
bigness, of course, is whales. 


Although we all know this, 


“Nat if 





it is hard actually to take 





in the faets about whales’ Whale 
enormousness. A blue whale 

may measure as much as 100 feet in length, and may 
reach a weight of more than 300,000 pounds. But 
whales’ bigness extends to more than these mere dimen- 
sions. Whale babies, for instance, are not only the big- 
vest babies on earth, but the biggest babies in terms of 
the relative size of their parents. A baby whale at 
birth is often one-third as long as its mother! Even an 
unborn blue whale, taken from the body of its mother. 
has been measured at twenty-five feet in length and 
16,000 pounds in weight. Everything about whales ts 
big. including the unbelievable depths of the dives they 
make. They are Nature’s utmost effort, in the mam- 
mal world, to deal in whopping sizes. A few years ago 
a sperm whale got tangled in a communications cable 
on the bed of the ocean. [t was necessary to haul up 
the cable, whale and all, to cut the monster free. When 
the whale ran afoul of the cable, the great beast had 
been cruising at a submarine depth of 3200 feet. 





When Nature does her 
utmost in bigness, she can 
be dazzlingly grandiose; but 
she can be just as astonish- 
ing in any of her other out- 
bursts of extremity. ‘Take 
horns, for instance. Nature 
has given a pair of horns to 


each of many species of 








usrnuaianiinn animals; but, even in this 
matter, she has also burst 
loose with one wild “utmost” that still dumbfounds 


every naturalist who encounters it. The animal in- 
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volved is a small antelope that lives in India and 
Burma. It has four horns. It represents Nature carry- 
ing the horn idea to a sort of stunning ultimate, as she 
has done with the tongue idea in anteaters and the eye 
idea in a bifocal fish. Or take bird flight. It is a won- 
derful thing that sparrows and robins can skim through 
the air as they do. The sailing and soaring of hawks is 
a glory. But when Nature, in a burst of perfection, 
gives us the flight of the hummingbird, we are left 
dazzled and incredulous. The tiny, ruby-throated hum- 
mingbird, smaller than a man’s finger, beats its delicate 
little wings more than 4000 times a minute; on its 
migration it zooms non-stop across the vast sweep of the 
Gulf of Mexico; and, in its feeding, it flies backwards 
for a short distance. 





Or take, fora final prodigy, 
the practice of courtship. 
Courtship runs all through 
the animal kingdom, ex- 
pressing itself in a thousand 
kinds of dances, caresses, 
little gifts from male to 
female. They are often 
But then Nature 


does her utmost, and gives 


strange. 











Bower bird 
us not merely the strange 


but the incredible. Such is the courtship of the gardener 


Redwood Paradox 
By EVALYN SLACK GIST 


Photograph by M. B. Gist 


N THE great forests of the coastal redwood Sequoia 
sempervirens, flourishing in the fog belt from south- 
eastern Oregon to south of San Francisco, there are 


literally thousands of fallen trees. It is among these 


one may observe the remarkable sprouting energy of 


this species. Practically every stump sends up a ring 
of new shoots from its root collar, even newly cut logs 
often sprouting if allowed to lie. Still more remarkable 
is the variety of growth that takes root in the deeply 
grooved bark of the massive redwood monarchs that 
have lain in the fog, rain and sunshine for centuries. 

Near Blue Lake, some nine miles northeast of Eureka, 
in an old logged-off area where hundreds of redwood 
stumps still stand, there 1s one that has oddly come 
to life with a new crown. A madrona, Arbutus menzi- 
essi, that most picturesque of all coastal trees, has 
taken root in the enormous stump. ‘This species has 
oval, rounded leaves dangling from red-barked branches. 
Above the dull, purplish-red of the stump the graceful 
madrona grows luxuriantly, its dark green leaves 
standing out in bright relief. At white bloom and red 
fruiting season it is an especially striking tree growth. 
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bower-birds of New Guinea. They build, literally, a 
love bower. Sometimes both sexes work on it, some- 
times only the male. First, out of twigs, there is built 
a two-foot-high house at the base of a tree. When it is 
finished, its top is covered over with a roof of moss. 
And then, in front of this honeymoon cottage, there is 
carefully constructed a soft green lawn of moss. The 
bower-birds, bowing and bobbing and curtsying to each 
other, embellish the lawn with the equivalent of flower 
beds. They bring bright flowers and brilliantly colored 
berries and place them decoratively around the grounds. 
No matter how long they inhabit their bower, they 
never let the garden lose its loveliness. As fast as the 
blooms and berries fade, they are removed and replaced 
with fresh, bright new ones. Of the several kinds of 
Australian bower birds the master builder is the golden 
bower bird. Dressed in brown and gold, with its neck 
collar and short crest a bright yellow, the male is also 
the most beautiful. Bowers covering an area of six 
by fourteen feet have been found, the structure rising 
to a height of four feet. 

Nature is constantly producing, with the ease of 
infin*<e creativeness and prodigality, the most astonish- 
ing and improbable and unlikely things. But when 
Nature really does her utmost well, then, as the 
Irish philosopher remarked, what she produces is the 
impossible. s, 





DDT’s 
Rival 


By WILLIAM GILMAN 


Photograph by kleanor Gilmar 


“M PEAKING of insecticides, 
Nature provides some of 
her own, like this com- 

mon American toad glumly 
surveying a mushroom. — He 
eats bugs for a living. And 
unlike his croaking cousin, the 
bullfrog. he throws in a fine, 
bird-like song for good measure. 

While not so potent a bug- 
killer as a high-powered insec- 
ticide, the toad does mighty 
well against a long list of harm- 
ful insects, catching them by 
darting out his long tongue 
with lightning swiftness. Sometimes his side can be 
seen twitclfing from tickling caused by a fat beetle 
struggling in his stomach. 

Moreover, there is no need to worry that he will 
cause harmful upsets of Nature’s balances, such as 
powerful chemicals have done through their inability 
to distinguish good from bad.  Bird-lovers, and many 
others, have complained that wholesale use of DDI 
destroys valuable wildlife. In fruit-growing states, 
orchardists discovered DDT actually to be a boomerang 
Co be sure, it killed the ruinous apple codling moth. 
But it also encouraged a plague of insects known as red 
mites. Before the high-powered insecticides. they were 
controlled naturaily by ladybird beetles, familiarly 
known as “ladybugs,” who fed on the mites. DDI 
killed the ladybugs, but not the mites. Result: A 
mighty mite infestation. 


Parathion, one of the newest insecticides and far 
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more powerful than DDT, will kill nearly any bug it 
touches, but U.S. Department of Agriculture scientists 
find it will not destroy several stubborn species of slugs. 
Phis is where Bufo, the toad, shines. One of his main 
reasons for coming into the garden toward evening is 
to banquet on the ruinous slugs. 

Scientists have long been fascinated by the unpretty 
and much maligned toad, whose hind legs are not so 
elongated as the frog’s, who has warts and no teeth. 

Many superstitions have been knocked down, notably 
the one about toads, when handled, producing warts on 
humans. It is true enough that the toad’s glandular 
warts exude an acrid juice, but not for wart-making. 
It makes the toad offensive to other animals that might 
pester the defenceless creature as he makes his daily 
rounds of the cool shady places to snap up the insect 
kingdom’s predators. A toad in one’s garden is a 


welcome guest, to be treated with real hospitality. 


Dove Orchids 


By ALICE FRANKLIN BRYANT 


Dove orchids on my 


| 


With one accord, bur 
} 


Their clouds of ghostly 


Across the mystery of pre-dawn g 


\ sadness tinged 


iy into bioom 


cony last night 


ossoms shimmering white 


loom. 


my pleasure at the sight 


To know a day must measure their swift doom 
Almost as evanescent as the bow 

Chat spans the vaporous heavens after showers, 
1 find the dainty snow-fresh dove-like flowers 
Provide a chastely gay and gladdening show. 





Typical Coon Creek fossils include Pelecypods, Gastropods. Cephalopods, and Crustaceans. Here. 
from left to right, are: top row Exogyra costata (Peleeypod), Cardium stantoni (Pelecypod), showing 
closed shell and one opened half, Cucullaea vulgaris (Pelecypod), showing closed shell and one open 
half. Second row Turritella vertebroides, Volutomorpha mutabilis, Gyrodes major, Pugnellus den- 
satus, (all Gastropods); Trigonia thoracica (Pelecypod), showing closed shell and one opened half. 
Bottom row — Baculites sp. (mud filling of a Cephalopod shell), and a claw of Hoploparia tennesseensis 
a large, lobster-like crustacean). These specimens are from the collection at the University of Tennessee. 


Creek-Bank Bonanza 


By DAVID D. DICKEY 


HE first time | heard geologists at the University One look at the almost five-mile stream that skirts the 

of Tennessee tell about sea shells coming from a cotton plants showed me why Coon Creek is a favorite 
tiny creek in west Tennessee, | was puzzled. spot with geologists everywhere. 

Nhe locality they referred to is 350 miles from the Gulf In size. Coon Creek is not a “big” find. 

of Mexico and 500 miles from the Atlantic Ocean. 


Some fossil 
localities spread for hundreds of miles. Coon Creek's 
I.ven after | learned the shells were fossils | was puz- greatest width is a few feet. People five miles away 
sled, for university professors seldom exaggerate. Yet never heard of it. 

they insisted these shells could be picked up by the Yet the organic remains from its banks are resting in 
harrelful. museums and universities the world over, for, along 
\ trip to a cotton patch in the rolling country LOO with the shells, there are marine crabs, fishes 


, turtles, 
miles southwest of Nashville proved what thev said worms. and corals. 


It is truly a great fossil bonanza 
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These fossils are roughly 60 million vears old. That 
means they were living animals when the earth was 
ruled by reptiles, including the greatest dinosaurs of all 
time. Flowering plants and hardwood trees had only 
begun to exist. There was no such thing as grass. The 
only mammals on earth were several small creatures 
vaguely similar to our opossum and hedgehog. 

I accompanied a State geologist on a collecting trip 
to Coon Creek in March. We went early in the year 
to obtain the fresh crop of fossils washed out by winter 
rains. Paleontologists and university people know the 
locality well, and every spring there is an undeclared 
race to get the pick of the crop. 

We parked our car at the end of the road and started 
the quarter-mile walk to the creek. 

\ farmer’s son rushed up to meet us. 

“Are viall gon to the shell-collectin’ 
ground?” he asked. Our prospecting 
picks and collecting bags answered his 
“Y'all are late. 
a man down here from Chicago last 
week.” 


I asked the State man if we would 


question. There was 


find anvthing left. | answered my own 
question when | peered over the rim 
of the little canvon a few minutes 
later. [| saw hundreds and hundreds 


of glistening white shells. They were 


Ten species of fossil crustaceans 

are known at Coon Creek. Here 

the author (standing) and Dr. R. 

Lee Collins of the University of 

Tennessee examine typical crab 
specimens. 


Using fragments he found at Coon 

Creek, Dr. R. Lee Collins recon- 

structs the complete shell of a new 
turtle species. 


lying on the floor of the creek and pro- 
jecting from the blue-gray clay of the 
bank. Not a rock was present that 
did not contain fossils. 

More than 350 species have come 
from this stream bed. They range in 
size from microscopic, one-celled ani- 
mals to mososaurs — huge reptiles that 

may have been forty feet long. These 
rival even the best fossils of the same 
age in the great collections from Europe 
and India. No other locality in Amer- 
ica has yielded so large an assemblage 
of perfect fossils of that age. 

How did these animals of the sea 
get so far inland? At least ninety percent of the earth 
has been covered by salt water. Fossils are found in the 
Himalayas at 20,000 feet. The Coon Creek area was once 
a region of agitated water off the coast of a vast sea. 
When the inhabitants of this sea died, their bodies and 
shells sank and were covered by shifting sands moved 
by ocean currents. When, in the course of millions of 
years, the ocean withdrew, the remains were left high 
and dry, encased by ocean sediments. 

A fossil is more than a collector’s item. It can indi- 
cate the past distribution of oceans, their depth and 
salinity. It can reveal past climatic conditions and 
determine the age of rocks. It can be extremely impor- 
tant in the fields of mining, engineering, and biology. 


st 





NATURE MAGAZINE 





Reptiles that may have been forty 
feet long were the mososaurs, rep- 
resented at Coon Creek by fossil 
remains. This photo is of a mural 
in the geology department of the 
University of Tennessee. (Note 
the pterodactyl at upper left.) 


lake an oil man, for example. He 

drills and brings up rock cuttings from 
many feet below the earth’s surface. 
In cuttings from a certain depth he 
finds a certain type of fossil. If he 
knows that oil commonly lies under- 
neath rocks containing that kind of 
fossil, he drills deeper. 

Zoologists have learned about life’s 
history by studying fossils. In undis- 
turbed layers of rock the oldest are on 
the bottom and the youngest on top. 

The history of an animal can be fol- 
lowed through a period of millions of years in the suc- 
cessive layers. 

All Coon Creek fossils are Cretaceous in age. That 
makes them valuable, because in Cretaceous time evolu- 
tionary changes were most active. This was particu- 
larly true of gastropods -— the snails, slugs, and whelks. 
We can see these changes first-hand in Coon Creek. 

Usually gastropods are found in less numbers than 
other mollusks and are less well preserved. One hun- 
dred new species have been found at Coon Creek, some 
of them brilliantly glazed and still retaining their color 
patterns. 

The National Museum has specimens from Coon 
Creek with even their ligaments preserved and in place. 
We picked up specimens with all their internal markings 

muscle scars, hinge areas, and other delicate parts 
completely intact. 

“That in itself is a rarity,” the State geologist said, 
“but what’s more unusual is finding so many perfect 
fossils in unconsolidated sediments.” 

Only a small part of Coon Creek sediments have been 
compacted, but we found a number of hardened clumps. 
The entire bottom of the creek itself is hardly more 
than such a mass. We broke out whole shells that left 
perfect imprints in the rock. 

Right in the middle of the little stream was one such 
rock, two feet in diameter. A hammer blow revealed 
that it was literally filled with fossils. [was particular- 
ly thrilled to find in this one a crab’s claw, but it was 


disappointing to learn that such fragments are common. 


We kept our eyes open for turtle shells and petrified 
whole crabs. Dr. R. Lee Collins of the University of 
Tennessee has several of each. He has made perfect 
reconstructions of large turtles, working from shell 
fragments picked out of the bank. 

It is easy to walk right past these fragments. The 
mollusk shells are so profuse that the human eye has 
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difficulty. detecting the darker-colored arthropod and 
shell-backed reptile remains that are mixed with them. 
Dr. Collins removed his turtle shell fragments from the 
very spot where a minute earlier a student had been 
digging. The geologist with me picked up an ancient 
tooth that | walked right over. 

We dug a big pearly nautilus from the bank. It cane 
out whole, shimmering and glistening in the sunlight. 
It looked for all the world like a tremendous, iridescent 
pearl pink, white, and green. 

We found pieces of wood, unchanged in all those 
millions of years. There were remains of jellyfish rela- 
tives, starfish. and the little “moss animals.” 

It was real luck when the first geologist recognized 
the significance of Coon Creek. He was Bruce Wade. a 
Johns Hopkins student traveling by motoreycle through 
the backwoods sections, doing research Stopping over 
night at the farm of Dave Weeks, he inadvertentls 
made the “find” almost in Weeks’ back yard. 

Work subsequent to the announcement of the dis- 
covery in 1917 made Coon Creek famous. Cooperat- 
ing with the Tennessee Geological Survey, Wade pre- 
pared a comprehensive report on the locality. This was 
issued by the Federal Government. Before he finished 
his career Coon Creek had amazed geologists every where 

Here is what was found before Wade died: 

One hundred and fourteen species of the clam and 
oyster group, four species of the “tusk” shells, 174 
species of gastropods, five species of the octopus group. 
22 species of the “moss animals,” and LO species of the 
crab group. ‘There were two genera of starfishes, two o! 
worms, two corals, and one of the “lamp” shells 

Of the backboned animals there were seven classes 
of fishes and one class of reptiles. Thus, year by vear. 
Coon Creek contributes to the data, that are leading 
man to an understanding of the origin and evolution of 


life: understanding of himself. 





Piper of the 


By JOHN LINDSEY BLACKFORD 


$s February’s stalking hunger, wayward thaws 
and wearying storms move to a close, as March’s 
inclement bluster and deceptive skies draw on, 
vou would not think to find romance in the woodlands. 
One might even disbelieve that it were so. But we 


know it is there when once again we hear the piper of 


the wintry dark. And when, from deeper valley wood- 
lands, comes the supporting bass of a horned owl, the 
flutings of the elfin owlet, supplied with those sonorous 
undertones, creates one of the night’s most eerie duos. 
True, Saw-Whet’s piping is heard at the close of winter: 
vet it is when winters end seems never ending, and 
spring’s arrival seems interminably delayed. 

When rain-mist clings to the roof of the forest. or 
moves wraith-like along the ground, we hear the piper 
still: and always his notes remain for us mysterious. 
peculiar in their strange timbre. This, too, is strange 
the notes express an irrepressible enthusiasm that, de- 
spite the murk and pervading chill, the singer must 
share with others of the wood. Romance, ofa certainty ‘ 
has ensnared the heart of this nocturnal minstrel. 

Another night it is starlight, and we see the spired 
trunks and drooping boughs of the great evergreens 
silhouetted against the sky. At our feet spreads the 
ghostly whiteness of lingering snow. And from the 
borders of the wood, piping unceasingly, comes the 
voice of insistent love. It may have been he whom we 
vlimpsed in summer flitting eeriely in the shadow-light 
of birchen dells. We know itis that striped and spotted 
owlet as we listen to an incessant serenade from the 
pines m April. 

So entirely persuaded of the charm of his own music 
is this odd elf that thirty minutes often fails to compass 
the measure of his unbroken song. It continues long 
into the midnight hours, for longer than the resolve to 
hear him lasts: that. of course. is only because the sone 
is not sung for us. His rendition, we think. suffers a 
trifle from monotony: but the ardent musician is not 
without resources he can change the pitch. Some 
variation in time is included, also, among his capabil- 
ities. Especially is this noted when the little, round- 
eved suitor resumes his wooing Beginning low. as 
though the piper himself were a bit uncertain of his 
chances, the single note is repeated with increasing 
rapidity. more than doubling in volume and rising some 
what in key, until the performer is operating at maxi 
mum eflicieney. Then the penetrating note is main 
tained. until later than anvone but a lady saw-whet 
owl would sit up to listen to. 

It was in June that I first saw the little minstrel of 
our March nights. On passing up a sreenly bowered 
rill | heard a low chittering from the dense undergrowth 


Upon investigation an adult Acadian owl, as he is also 
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Wintry Dark 


Illustrated by Duane McKenna 


called, flushed from beneath a canopy of broad osier 
leaves at the side of the path. Returning after five 
minutes, and making a more careful approach, | found 
him drowsing upon the matted, bent-over stems of the 
osier, shaded from the morning sun by the heavy foliage 
of its summer growth. In soft buff and stripes of chest- 
nut brown, he was a model of owlish elegance. 

The saw-whet flew again, but at three of the same day 
was perched once more in the same shrub. There | 
observed him lower down in the tangle on the east side. 
shaded from the dazzling afternoon light. Oddly he 
had returned there twice, although [| never afterward 
saw him again in the same retreat. 

This discovery, and the fact that all about grew a 
deep thicket of birch, mountain maple, chokecherry 
and willow, were circumstances pointing to the occur- 
rence of young owls in the vicinity. [I was not so much 
aware of these evidences then. It was only by benefit 
of the hubbub created by a rowdy robin gang that | 
soon made the acquaintance of one of the piper’s family. 
A fledgling saw-whet, although matured in size, dresses 
in plain brown and tawny-buff.  Hlis face, in contrast 
to that of the parent bird, is an unstreaked blackish- 
brown. 

It was this modest mite, peering questioningly from 
beneath white eyebrows, that proved to be the inspira- 
tion of the robin’s racketing. They seemed never to 
pause in their excited diatribe. ‘The fact that the in- 
offensive saw-whet almost never disturbs his feathered 


fellows does not matter at all. Their remembrance of 


silent marauders of the night, of perches suddenly 


empty beside them, of nestlings stolen, are all too vivid 
to enhance their perceptions, and small saw-whet 
serves admirably for a bold, daylight mobbing 

Only last summer the robins revealed to me two 
youngsters in a similar situation. One of them upon a 
birch bough peered intentiv, bending over and gazing 
in intrigued, myopic fashion at this newcomer. When 
1 moved around behind him, his head pivoted in the 
usual droll manner. But, after ten minutes by my 
watch, the reverse position proved too great a strain. 
and at last he slowly sidled about and faced me. The 
other, noticeably smaller, napped away the day in the 
dark recesses of a fir. Seven hours later they occupied 
exactly the same locations. 

Two days passed, and [I found both sitting side by 
side on a service-berry bent down under the green 
canopy of a willow. The black pupils of their surprised 
eyes dilated quickly, disclosing less of the bright lemon- 
yellow of the large orbs as they watched my intrusion 
with some misgivings. Becoming accustomed. how- 
ever, to their visitor, when [ sat down four feet away. 


the young owls began to blink and drowse. It was 
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“A fledgling saw-whet, although matured in 

size, dresses in plain brown and = tawny- 

buff. . .peering questioningly from beneath 
white eyebrows. . .”° 


obviously difficult to keep even half an eye open. At 
length one straightened, moved body and neck in a 
slight convulsive effort, and, gaping widely, regurgitated 
a gray pellet. which fell to the ground. Later investiga- 
tion disclosed that it contained a number of tiny bones 
well wrapped in gray fur such as mice wear. The 
skeletal remains were of a size to have been useful to 
the owner of the fur. 

A week later the two were again perched close to- 
gether, and by careful advance [ reached a hand to 
within ten inches before they took flight. 

It was evident that March’s merry piper had brought 
his fledglings here on desertion of their nest hole; and 
here, as the older hirds fed them, the youngsters were 
learning the ways of self reliance vital experiences 
that should carry them, when alone, through the coming 
season of cold and searcity. Yet surely in those two 
weeks, | thought, | should have seen one or other of 
the parent saw-whets. At last, and again by assistance 
of the rascally robins, | came upon an elder owlet 

This, it developed, was a community brawl, and the 
neighborhood turnout was in full proportion to the 
assorted clamor that emanated from the birehes. Deep 
down in a willow [ finally found him. He was soon 
obliged to change his pere h. nevertheless. as the robins 
suited actions to language and buffeted him roughly. 
A male purple finch, two mountain chickadees, and a 
red-eved vireo, excited and indignant, were the robin’s 
Others an olive-backed 
thrush, a khinglet. and a long-tailed chickadee were 


most vocilerous helpmates, 
partners in diminuendo. A catbird., probably for rea- 
sons of conscience, was seemingly a mere bystander, 
vet occasionally he gave a few chucks of half-hearted 


disapprobation. Whenever the (Continued on page 108) 





Angels — or 


Just Parasites: 


By HARLEY P. BROWN 


and pi 
1 pn 


“Me waves of Lake Erie were pounding 

and lapping at the rocks of the cliff. The 

water was cool and blue-green: the air 
refreshing. I was exploring the rocks. crevices. 
and caves of the cliff. Wearing only swimming 
trunks, I clambered along the 
rocky wall where possible. then 
descended waist- or neck-deep 
into the water to get by the 
otherwise impassable places. 
Finally [I reached a specially 
inviting cave into which the 
lake surf extended some ten or 
twelve feet, spending itself 
upon a small, pebble beach. 
The cave was not deep. but 
the moss- and algae-covered walls of rich. living green 
darkened it considerably. In L crept, dodging the large 
spider webs: stopping to scrutinize a cluster of daddy - 
longlegs and a tiny silvery caddis fly. which waved its 
whiskers at me; enjoving the luxuriant feel of the 
spongy moss, the cool air. 

My attention was drawn by an object that seemed 
the absolute culmination of beauty and = daintiness. 
L pon the green rock was a white, laey hemisphere about 
the size of asmall split pea. Lexamined it closely. The 
lace was woven in a hexagonal mesh. Within this deli- 
cate, ovoid hemisphere was a much smaller, compactly 
woven capsule. | looked about carefully. In cracks. 
upon the rocks, upon the moss even upon strands of 
spider webs I found many more of these exquisite 
little net capsules. There were literally thousands otf 
them, and I dislodged a few pieces of rock bearing num- 
erous specimens. be:xcited but careful, | picked my way 
along the cliff base to a point where [could climb up 
without too great risk to my prizes. 

1 hurried to the laboratory, haif-expecting, half- 
dreading that my find would be instantly recognized 
by staff members as something diseustingly common 
and ordinary. ‘The “laboratory” was the Franz Theo- 
dore Stone Laboratory, an extension of Ohio State 
University. and located upon Gibraltar Island, several 
miles out in Lake Erie. But no one recognized my speci- 
mens. Obviously, they represented either egg cases, 
perhaps of the spiders so abundant in the cave, or 
cocoons of some sort. Then precise identity would 
have to remain a question until the emergence of what- 


ever dwelt within the inner capsule. I placed the rocks 


74 


At the left is the second larval instar, or 
stage, of Climacia areolaris. This little 
animal, about the size of a pin head, 
lives upon freshwater sponges. sucking 
their body juices through its long, hollow 
jaws. Many of these insects may occur on 
a single sponge without doing apparent 
damage to their host. Below is the adult 
“angel.” much enlarged. 


bearing my treasures in a shoe box. In it | 
also placed a dish of water. The box was put 
in a cool place, so as to approximate the condi- 
tions of light, moisture, and temperature of the 
natural environment of its contents. Of course 
1 could have opened some of 
the capsules to investigate the 
nature of their occupants, but 
such desecration of beauty 

seemed a sacrilege. 
Four days later, on July 21, 
| opened the box and found a 
number of dainty little crea- 
tures somewhat resembling 
lacewings, or golden-eved flies. 
the destroyers of pesky plant 
lice. They were soon identified as Sisvrids. or spongilla 
flies. of the species Climacia areolaris. Their predomi- 
nant color was pale yellow, varied by characteristic 
spots of brown and black upon the delicate wings. The 
charm of the adults was quite in keeping with the beauty 
of the laev cocoons, so I ealled them my “angels.” 
They would erawl about upon my hand, stopping here 
and there to wave their antennae inquisitively. [have 
reared a good many of these insects since that day, and 
have never had occasion to feel other than a warmly 
paternal affection for them. Naturally. they could not 
buzz. bite, or sting if they wanted to, since they lack 
equipment for such annoying pastimes, but 1 always 
accredit them with a gentle benignity and friendliness. 

The literature concerning my angels proved to be 
secant an incentive to research, The larvae are para- 
sitic upon freshwater sponges. Mating, egg-laying. 
and first-instar larvae were undescribed and remain 
so. The life evele is vet to be worked out in detail, 
perliaps by some reader of this article who may be con- 
veniently located for such a study. 

The family Sisyridae is comprised of a small number 
of neuropterous, or net-winged, insects whose larvae 
are highly specialized for their parasitic existence upon 
freshwater sponges, Since they are invariably associ- 
ated with these sponges, primarily of the genus Spon- 
villa, they are referred to collectively as spongilla flies. 
In the United States there are probably only two 
species, Climacia areolaris and Sisyra vicaria, most of 
their relatives being tropical. Climacia is the more 
artistic, both as an adult and as regards the cocoon, 


Sisyra being of a rather uniformly brown color and 
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Above is one of the cocoons of the little 
Climacia, showing the lovely and deli- 
cate litthe web that is woven about the 
inner cocoon, possibly for protection 
against invasion by parasitic wasps that 
prey upon the pupa. At the right is a 
photograph of the adult shown on the 
opposite page. This is enlarged about 
thirteen times. 


having a cocoon without any outer hemispherical net. 
Sometimes, however, the Climacia larva fails to spin 
the outer net, especially when pupating upon such 
flimsy objects as a spider web or a blade of grass. 

The life history of Climacia, if we may safely draw a 
few inferences from the careful accounts concerning 
European species of Sisyra, its cousin, is roughly as 
follows. The fertilized female flies at night from the 
bushes she frequents to find some depression of a leaf 
or twig overhanging the water. Here she deposits 
small clusters of eggs, then spins over them a cross- 
hatched sheet of silk. 
larva with a saw-like structure upon his head cuts his 


About two weeks later, a tiny 


way out of the egg and the silk cover, sheds his baby 
skin and egg-cutter, and drops upon the water. After 
forcing himself through the surface film, he drifts aim- 
lessly, a gas bubble in his thorax rendering him of the 
same specific gravity as water, so that he neither floats 
nor sinks. If disturbed by water currents, he swims 
jerkily by curling his abdomen, then snapping it straight. 
If he encounters a sponge of the proper sort, such as 
Spongilla fragilis, he gains a foothold and promptly 
goes about his business of sucking the body juices of 
the sponge without appearing to do great injury to 
that lowly animal. If he finds no sponge, he experiences 
his eventual fate in relatively short order. 

When the larva outgrows his skin, he sheds it. By 
measuring parts of the body that do not readily streteh 
or shrink, we may determine how many larval instars, 
or stages, are represented ina given group of larvae 
collected upon sponges. \ study of two instars showed 
the larvae varying considerably in appearance. Nor- 
mally the larvae occur in and upon the sponge, sucking 


its juices by means of their long, pointed jaws. If the 
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sponge is green with symbiotic algae, the larva will be 
green also. Frequently bits of sponge and debris ad- 
here to the bristles of the larva, giving it the appearance 
of a creeping trash pile. If you suddenly pick up a 
stone bearing an inhabited sponge underneath, the 
larvae often crawl awav from the sponge; otherwise, 
they seem to stick by their adopted feeding places quite 
faithfully. 

Upon attaining maturity as a last-instar larva, the 
animal deserts its sponge and crawls up out of the water, 
often as much as ten or fifteen feet. After reaching a 


satisfactory location which may be anything from a 


delicate wisp of crass or astrand of spider web, toa crevice 


in a rocky cliff it goes to work with the tip of its 
abdomen, spinning first the outer hemispherical net, 
then the inner co npact cocoon, The funetion of the 
outer net is in question, but it probably serves in part 
as a protection against certain little parasitic wasps. 
These wasps. about the size of the average black house 
ant. go busily about among the cocoons. climbing over 
them, and occasionally extending their abdomens 
through the mesh as far as possible in an attempt to 
place their eggs within, or upon, the sisyrid lying dor- 
mant inside the inner cocoon. Frequently these hy per- 
parasites are successful, and, if you are awaiting the 
emergence of an adult sisyrid within the week or two it 
requires to complete pupation, you are quite likely to 
find emerging, instead, a tiny. black. stubby chaleid 
wasp. The fact that these wasps may be found dead 
now and then, with the abdomen caught in the outer 
mesh of a Climacia cocoon, indicates that the outer 
mesh may be helpful as a defense against these hy per- 
parasitic wasps. Many of the sisyrid pupae are also 


killed by a whitish fungus or (Continued on page L06 





Personality Clam 
By ROBERT HERTZLER 


Photographs by Cliff Mc Nair 
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Two geoduck hunters prepare to stalk their quarry on an ideal geoduck tide flat on Bainbridge Island. 


EFORE you can get down to facts about that 
peculiar clam from Puget Sound, the geoduck. 
vou have to put aside a spoken and written 
welter of fascinating but largely erroneous information 

Phere are wild tales of the geoduck’s prowess in the 
art of self-defense. All of these fictional tributes stem 
from the bivalve’s habit of muddling down to relatively 
inaccessible depths in the semi-liquid, sand-and-muck 
tide flats of Puget Sound, Because a truly phenomenal 
amount of hand-shoveling is required to unearth a 
veoduck. it has become an easy mark for spinners of 
tall tales. Tt is probably the only clam in the United 
States that has the distinction of having burrowed its 
way into the folklore of the region where it is found. 

For if you were to inquire haphazardly in the Puget 
Sound area as to the habits and activities of the geo 
duck. you would shortly discover that this largest 
hnown species of inter-tidal burrowing clam, which it 
actually is. possesses a most unusual quality for a bi- 
valve. It has a personality. 

This personality, imaginary though it may be, ts 
perpetuated and respected on Puget Sound from Port 
Pownsend in the north to Steilacoom in the south. The 
geoduck’s un-clam-like mannerisms are recognized by 
the fraternity of Puget Sound clam-diggers, who regard 
it as their staunchest and least helpless adversary. 
Chamber of commerce tourist bureaus in the Sound 
area know the geoduck as one of the region’s star wild- 
life performers, and annually receive hundreds of queries 


about its habits. And Puget Sounders in general seem 


76 


to take delight in stretching geoduck anecdotes to awe 
outlanders. 

The geoduck has been described in such glowing 
terms as “unconquerable,” “brave.” “spirited.” and 
even “noble.” It was a noted conchologist who, after 
he and two assistants had labored long to dig up a 
veoduck. referred to the species in his writings as “a 
truly noble bivalve.” 

It has been said, with no justification in faet, that the 
geoduck possesses a talent for digging something like 
the badger’s. It has also been propounded that the 
geoduck in retreat sends up a shower of sand and peb- 
bles to confuse pursuers. The latter myth is under- 
standable. One has only to watch three strong men, 
laboring in one muddy hole to capture a geoduck as 
the tide rises around them, to discover from whence 
the tale springs. 

Unfortunately, the geoduck is also credited with a 
vast amount of “will power.” Veteran clam-diggers 
hold stock in the belief that the geoduck would rather 
be torn in two than give up its home in the mud. From 
the conservationist’s point of view. this tale reflects the 
brutality of impatience in dealing with animals. 

The geoduck lives in a permanent burrow extending 
to a depth of as much as three feet. It feeds by pushing 
its hose-like neck to the surface through a narrow tun- 
nel. Its bulky body is gripped tightly by the pressure 
of compacted material around it, and it maintains a 
suction with the base of its burrow by means of an 


aperture in its foot. Thus it is a firmly imbedded clam. 
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Washington State Fisheries biologist, Gilbert 


The metal cylinder is a **eclam gun.” 


After wearying of digging, the impatient geoduck 
hunter reaches down and begins to tug. The geoduck 
ean only lose its neck, but it is nice to give it credit for 
being “brave” and wanting to resist capture to the 
death. 

On a May morning in 1916, Washington state fisheries 
inspectors found the “heads” of 25 geoducks strewn 
over a half-mile of tide flat where they had been dropped 
by over-anxious “sportsmen.” 

Several communities on Puget Sound have seized on 
the geoduck as a means of making publicity capital by 
staging “geoduck derbies.” The idea is to offer prizes 
to persons who bring in the largest geoducks. These 
promotional stunts have resulted in the extinction of 
the geoduck along several beaches on the Sound. 

But up to the time man appeared on the scene, the 
geoduck was more fortunate. By chance, or, perhaps. 
by exercise of its “nobler” qualities, the geoduck man- 
aged to survive through several geological eras. Paleon- 
tologists have found its distinetive shell in Pliocene 
formations in the San Fernando Valley in California, 
and also in Pleistocene strata around Santa Barbara. 

The strata in which the fossil geoducks are found was 


at one time the floor of a narrow sea that ran the length 


FOR FEBRUARY, 1950 


Holland, 

brings up a geoduck with an unusually overstuffed shell. 

Open at the lower 

end, it is pushed down around the geoduck’s burrow to 
keep the water and mud out while digging. 


of what is now the West Coast of the United 
States. This would indicate that the geoduck 
has long been adapted to the varving conditions 
of an inland sea environment. ‘Today, the 
waters of Puget Sound range from = mildly 
brackish at the southern end to the normal 3.2 
percent saline content of the ocean north of 
Seattle, which is still 128 miles from open sea. 
Changing tides can bring about a sharp vari- 
ance, four times daily, in the water in which 
the geoduck lives. 

The hardiness of the species is attested to by 
the fact that it is able to survive for vears in 
heavily polluted waters. Unfortunately, people 
have died from the effects of eating the poisoned 
flesh of clams taken from beaches fouled with 
industrial wastes and sewage. 

Most of the geoduck’s woes stem from the 
coming of the white man. The Indian appar- 
ently had little use for the big clam. Dr. Wil- 
liam W. Elmendorf of the University of Wash- 
ington archeology department says that evi- 
dence from the field points to the fact that the 
Indian tribes of the Northwest knew about the 
geoduck, but used it rarely for food. Dr. 
Kimendorf explains that the Indians had crude 
digging tools, and there was little incentive to 
excavate for a single geoduck when a basket of 
butter clams could be gathered up in a few 
minutes. 

But as white explorers came to the North- 
west. the geoduck began its rise to fame, and 
its descent, perhaps to extinetion. In the 
Chinook Indian jargon used by the trappers 
and traders of the Hudson’s Bay Company 


there was a word for the geoduck. It was hyas squish- 


squish, hvas meaning big, and the squish-squish being 


an onomatopoeic description of what happens when 
one treads heavily near the geoduck’s lair. 

The settlers came to favor the Siwash Indian name 
for the big clam, which was “gwe-duc.” meaning “down 
under.” From this root there arose a bewildering num- 
ber of spellings. For a time, the accepted spelling was 
“soeduck.” with the “oe” pronounced like the “oi” in 
boil. This pronunciation, provided the “duck” part of 
the word is clipped off short. is a close approximation 
of the sound of the Siwash word. 

Then, somehow, the o and the e became transposed, 
making it geoduck. The curator of biology at the 
Washington State Vluseum. Martha R. Flahaut. has 
never reconciled herself to the now accepted spelling 
of the word. She claims that some one with a yen for 
figuring the derivation of words switched the létters to 
make it “geo” or “earth-duck.” The conelusion is 
plausible, but the spelling is spoiling the Indian pro- 
nunciation of the word. 

But, regardless of pronunciation, the fact is that the 
geoduck, once common from Vancouver Island to San 


Diego, is now found almost entirely in Puget Sound. 
g 





and there in ever-decreasing numbers. [ts sur- 
vival in Puget Sound is even something of a mys- 
tery, because digging up a geoduck is something 
like chopping down a tree. You cannot expect a 
new geoduck to take the place ola captured 
brother overnight. The clam’s life-span is vari- 
ously estimated at from 15 to 40 vears. 

A state fisheries biologist tells of an old shrimp 
fisherman living near Quilcene, Washington, who 
planted a large geoduck in the tide flat in front 
of his shanty to see how long it would live. He 


watched the burrow for years. 


Ilis experiment: in’ geoduck longevity might 


have proved something. too, except tor one thing. 
\ group of picknickers came through one summer 
day and dug itup. The patient shrimp fisherman 
did not even have the satisfaction of knowing how 
mueh his “pet geoduck™ weighed after years of 
waiting. 

From all observations. one is forced to conclude 
that the adult geoduck is about as adept at self- 
locomotion as a rock of similar dimensions. and 
nothing short of a complete washout will move it. 
But an interesting theory on the geoduck’s secret 


of survival. whieh foes counter to accepted ideas 


Pwin siphons daily transport hundreds of 

gallons of water to and from the geoduck’s 

digestive apparatus. Here, both siphons are 
open, 


The geoduck’s spout, contrary to popular 
belief, is not too impressive. 


on its immobility, has been advanced by the direc- 
tor of the Point Defiance Park aquarium in Ta- 
coma, John Slipp. 

Slipp has observed geoducks both in their na- 
tural habitat and in the aquarium, and he has 
concluded that they grow to semi-maturity below 
the lowest tide levels. When they reach the size 
of a man’s wallet, they somehow migrate to higher 
levels on the beaches. Slipp’s theory would also 
account for the searcity of “baby” geoducks. 

Cedric Lindsay says that, in his experience as 
chief of the Washington State Shellfish Labora- 
tory at Gig Harbor, he has found only a small 
number of geoducks that measure under four 
inches from tip to tip. The small geoducks Lind- 
say has collected were dug on Fox Island in 
southern Puget Sound. The beaches of Fox Island 
are swept by strong tidal currents, which carry 
away the finely divided material that collects in 
long, level beaches, elsewhere, and form the geo- 
duck’s favorite habitat. “Shingle” beaches, or 
mixtures of pebbles and rocks, such as are found 
on the rim of Fox Island, discourage the growth 
of eelgrass. An ecelgrass-matted tide flat provides 
an ideal environment for the small organisms on 
which the geoduck feeds. The question then 


arises as to whether the geoducks of Fox Island 





This young man is surrounded by geoducks 
of averuge size. A sixteen-pounder was a 
proved record, although larger ones have 
been claimed. 
are “infants,” or only stunted, underfed adults. 
To date, no correlative study has been made 
on geoducks to determine whether the promi- 
nent growth rings on their shells correspond to 
the changing seasons. Thirty to forty clearly 
defined growth rings can be counted on the 
average geoduck shell, and if, like the rings of 
a tree trunk, they mark annual growth, the 
hivalve’s life-span is noteworthy indeed. 
Actually. a freshly dug geoduck looks as if 
it had been entombed in the mud for a long 
eternity. The skin of its spout or neck is as 


dark and wrinkled as a mummy’s, and its shel) 


is covered with a rather disreputable looking 
membrane around the outer edge. This varies 
from a yellowish color in clear water to tarry- 
black in polluted water. 

Exeept for the generous folds of elastic skin 
on its neck, the geoduck is exceedingly plump. 
The shel! looks as if it was added as an after- 
thought. In the living animal it gapes con- 
stantly, permitting an inch-thick roll of flesh 
to bulge from the side opposite the hinge and 
the foot. It is obvious at first glance that the 
heavy neck was never intended to have pro- 
tection from the geoduck’s overstuffed shell. 

The two valves of the shell are comparatively 
thin and brittle, especially at the end, where 
they flare out to accommodate the base of the neck. 

It is the geoduck’s neck that is the most highly de- 
veloped part of the organism, and well it might be. For 
within the thick tube of muscle are the twin siphons 
that daily transport hundreds of gallons of water to 
and from the geoduch’s digestive apparatus. This 
tremendous flow of water is handled. as in other bi- 
valves. by an efficient: pump, which operates by the 
alternate spreading and contraction of the two halves 
of the shell. In one chamber of this internal pump, the 
minute plant and animal organisms that the geoduck 
uses for food are filtered out. 

At low tide the geoduck pokes its spout a few mehes 
above the surface and begins to open and close its 
siphons as if it were sniffing the breeze or drinking in 
the sunshine. [tts possible, by means of light-footed 
stalking, to observe this peculiar habit at close range. 
Experienced diggers learn to judge the size of the buried 
body of the geoduck by looking at the spread of the 
open siphons when the neck is out. Unusually large 
specimens are referred to in the diggers’ parlance as 
“two-bitters.” The term derives from the fact that 
the largest open siphons are so big one could drop a 
quarter into them. 

The geoduck alternates “sniffing” with “pouting” 
during its restricted excursions into the open air at low 


tide. When “pouting,” it may shoot a thin stream of 


water to a height of six or cight inches. It would al- 
most seem that this activity is a primitive manifestation 
of a “play instinet.”. When startled in this position, 
the geoduck quickly draws its neck down into the mud, 
and in so doing expels an impressive amount of stored 
water. The water is not spouted in a stream, but is, 
instead, thrown up all at once about a foot into the air. 
Some of the folk tales about the geoduck would have 
one believe that standing near a spouting geoduck is 
like being sprayed by a firehose. 

Also. when the geoduck “dives” into its burrow, tt 
may produce a loud sucking sound, Phis noise, con- 
trary to popular belief, is not a “ery” intended to warn 
other geoducks in the vicinity that an enemy is about. 
The geoduck has no ears, but it is able to feel vibrations 
in the mud. 

The scientific name of the geoduck is Panope generosa, : 
and it is on the inside of the species’ inadequate shell 
that its distinetive “trademarks” are found. What 
distinguishes the geoduck from other lesser members 
of the Panope genus are its hinge teeth, and an unusual- 
ly etched pallial line. One hinge tooth. a small spike of 
shell material, sticks out from each valve at the point 
where they join. Their purpose is apparently to keep 
the two halves of the constantly gaping shell rigid. 

The other characteristic not found in other spec ies 18 
in the area at the center of 


Continued on page 108) 
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The corrugated outer surface of the walnut 

shell increases the strength and rigidity of the 

shell without greatly increasing the weight or 
materials, 


Black 


By ELLIS S$ 


AVI you ever wondered why a black walnut shell 
was so hard to crack? The shell is not unusual- 
ly thick and the wood itself. if unsupported, 
cannot stand the strain of a pounding hammer or 
hatchet. 


hen’s egg 


The miraculous strength and rigidity of a 

or any bird egg is almost universally 
known, and. although Nature has improved on the 
hen’s egg in several respects, the walnut as an engineer- 
ing masterpiece is almost unappreciated. 

The secret of the walnut’s resistance to crushing lies 
in its curves. tension and compression bands. Man has 
vet to discover a simpler way of securing strength with- 
out weight. The ovoid or dome shape of the egg. with 
its natural rigidity, is present. and, in addition, around 
the middle of the walnut is a thickened band that in- 
creases the streneth of the shell 

The surface of the walnut is irregularly indented or 
corrugated. This adds to the strength of the shell with- 
out unduly increasing the weight. Man has employed 
this principle in the use of corrugated cardboard. 

Inside of the shell there are two thickened plate s at 


right angles. These prevent rupture of the shell. since 


A hollow band around the center increases the 

rigidity of the shell, One of the thickened plates 

bifurcates, forming a cavity through which the 
embyro emerges. 


Walnut — Nature’s Kngineering 
RUCKER, Jr 


The growing embyro, separates the two halves 

of the shell asit emerges through the heart-shaped 

cavity. The two half shells are joined only at 
their bases. 


Marvel 


pressure on the sides or the ends of the shell place one 
of these bands under tension and the other under com- 
pression. These plates are also hollow, giving the 
strength of tubing without the added weight of solid 
bands. 

Man has not as yet fully explored the possibilities of 
this sort of construction, vet it has great potential use- 
fulness. For example, in swampy, or wet, sandy soil a 
concrete or steel foundation fashioned after a_half- 
walnut shell could be sunk. or, more correctly, floated. 
Due to the volume of water displaced it would not sink, 
and a tension, compression, and weight-resisting sup- 
port could be laid in record time. Living structures 
seldom display sharp angles: rather, all parts are joined 
bv smooth flowing curves, for an angular joint is suscep- 
tible to enormous strains and stress at the angle. 

If the walnut shell is so strong. how then does the 
embryonic seedling, developing inside, manage to rup- 
ture the shell and emerge? That too is an engineering 
marvel, for the pressure necessary to rupture such a 
compactly constructed shell would be enormous. But 


the seedling has an easy way (Continued on page 108) 


Thickened plates extending lengthwise and at 

right angles to each other are both tension and 

compression bands resisting pressure from the 
ends or sides. 





A characteristic peaceful scene on the Brandywine 
bridge, located at Northbrook, is the oldest in Pennsylvania 


This covered 


served as a 


hospital for wounded after the Battle of the Brandywine in 1777 


Quaker Meeting House at Birmingham, Pennsylvania 


A New Battle of the B ‘andywine 


By ANNETTE 


HE second Battle of the Brandywine is being fought 
against stream pollution and soil erosion. 

in 1942, when the Wilmington Trail Club proposed 

to build a trail link along the historic Brandywine Creek 
Farmers along the route feared the usual results of 
trespass, but finally gave their consent and the trail was 


It began 


built. In appreciation, the club sent them a report, in 
March, 1943, describing the wildflowers, trees and bird 
life, and offered to cooperate in improving conditions 





RICHARDS 


along the Brandywine. There was room for improvement 

This led to a meeting. Pictures were shown of Brandy- 
wine Creek as it meanders through green, rolling country- 
side, past whitewashed stone farmhouses, under picturesque 
covered bridges, by old Quaker meeting-houses, through 
prosperous meadows supporting high-grade cattle, past 
well-cultivated fields of wheat and corn, and near the 
sites of flourishing industries. 

Also shown were gullies big enough to swallow a truck, 
flooded roads and fields, overgrazed pas- 
tures, neglected woodlots, discolored water 
from eroded topsoil, industrial wastes, open 
sewers, ugly rubbish dumps, and bare fence- 
rows giving no food or shelter to wildlife. 

The farmers were shocked. According- 
ly, in 1945, the Brandywine Valley Asso- 
ciation was formed. Today, after four active 
years, it numbers 800 members in the 330- 
square-mile Brandywine Creek watershed 
in Chester County, Pennsylvania, and New 
Castle County, Delaware. 
educational catalyst for conservation in the 
valley. 


It serves as an 


Its aim is to reach every man, 


A serious flood in Novembe 947 Proper soil 


conservation practices should helt to check such 


costly occurrences in the future 





may be trim 

contrast, the 
property 

1d mammal 

lanting and 

> Brandywine 

Ids a thing 
ted hillside in the 
unty Delaware 


n the valley in 


woman and child in the area. Already its lec- 
tures have reached 200,000 people. The staff 
includes Clayton M. Hoff, executive vice- 
president and a chemist and physicist; Robert 
G. Struble, agronomist; and J. Howard Men- 
denhall, technical forester. 

The Brandywine Valley Association is non- 
political, affords unprecedented cooperation 


among township, county, state and federal 


agencies, and functions on an inter-state basis. 
While small enough to be covered in a day, the 
area is comprehensive enough to irclude 
examples of many phases of conservation. Its 
location close to Philadelphia makes it easily 
accessible as a demonstration area 

During the summer, the Association helps 
with three-week conservation workshops at 





A million dollars’ worth of topsoil from Brandywine farms clogs up 


of the Marine 
the rate of twelve inches a month 


the channel Terminal at Wilmington each year at 
One million, five hundred thousand 
silt are pumped out annually by this government 


dredge at a cost to Wilmington taxpayers of $300,000 


cubic yards of 


West Chester State Teachers College and the Uni- 
versity of Delaware. The Association inaugurated 
an annua! conservation contest for Future Farmers of 
America, encouraging the boys to introduce conser- 
vation practices on their fathers’ farms. The winners 


numbering 35 in 1949 are awarded a two-day trip 


to Beltsville, Maryland, to see the great experimen- 
tal station of the Department of Agriculture. They 


also meet key people in the Department of Agricul- 
ture, sightsee, and visit the experimental farms at 
the University of Maryland. A monthly broadcast 
on valley activities is another project. 

In more remote areas, the staff uses its “‘living- 
gathering neighbor farmers at the 
There the farmers see pictures of their 
own farms, and realize conditions they did not know 
existed. The staff feels that unless one or two ap- 
plications for farm plans with the Soil Conservation 
District result, the evening has not been a success. 
Tke Chester County Soil Conservation District is 
swamped with applications for complete farm plans, 
and leads Pennsylvania in the number of farm plans 
put into operation in the last six months of 1949. 


room approach,’’ 
home of one. 


flows into the Brandy 
A sign 


Seven million d 


Open sewer from 400 homes and a hospital 
wine in Brandywine Park in Wilmington 
‘Warning: Polluted water 
by the City of Wilmington for an adequate 
that will do away with such a menace to public 


nearby reads 


ollars is being raised 
sewage disposal plant 


health. 


learn about woodlot 


Law 

Below 
a demonstration farm conservation pre 
A farm fish pond at the 


is being co 3 part of the plar 


Above, farmer-veterans studying under the G.] 


scen aurnn 


i n 
management from Farm Forester James Heagy 


the “two-day miracle,’ gram wit 


nessed by thousands such as the one right 


providing fish and fire protection nstructed as 





F ALL the natural products of our earth, plants 

are surely the most important, and trees are per- 

haps the most priceless of plants. Certain it is 
that when Europeans first landed on our shores they 
found a wealth of forest growth unequalled in importance 
and variety anywhere in the world. Most imposing must 
have been the conifers, but next in interest and value 
were the hundreds of hardwood species. The supply of 
both groups seemed to be inexhaustible, and as such the 
forests were attacked. A scant 300 years of colonization, 
and not more than 150 years of exploitation have seen 
our seemingly inexheustible forests dwindle to a remnant 
that is fraught with alarm. 

But while virgin stands of forest in the East are practi- 
cally extinct, there are still left e few representative trees 
of these glorious hardwoods. If these giants could be 
protected we would still have a few samples to enjoy, 
and to show to our children, as symbols of the forest great- 
ness that was America’s 

With these facts in mind | spent last summer hunting 
the oldest and largest trees of the eastern half of the 
United States, taking pictures and movies of them. | be- 
lieve there should be some conservation movement, or some 
organization, to protect them. Some of these trees are 
sadly in need of repair; most need protection; all need 


Tree Champions 


Need Champion 
By S. GLIDDEN BALDWIN 


Photographs vy the Author 


This magnificent northern red oak had been wrongly 
identified as a black oak until the author visited the 
tree with a New York forester, Humphrey Hedge 
cock. While pondering how to obtain leaves and 
young acorns from such a tall tree, innocent of all 
lower limbs, three squirrels cavorting in the tree 
came to his rescue. They made twig cuttings with 
leaves and acorns attached and dropped them at 
his feet. This is no fairy tale. The tree is on the 
beautiful estate of Mrs. Oakleigh Thorne, called 
Thornedale, and near Millbrook, N.Y. The grounds 
have been landscaped in the neighborhood of this 
tree, which provides the central theme. The breast 
high circumference is 24 feet, 7 inches, with a spread 
of 60 feet and height of nearly 100 feet. The 
close-up picture below shows Mr. Hedgecock ad 
miring it. This is believed to be the largest red 
oak in the world 


publicity and published directions telling 
where to find them. Here are a few of these 
trees — each a champion in its own right, 
and some of them believed to be the largest 
of their species. 





Of all the ashes, and these include white, red, green, black, blue 


pumpkin, and Biltmore, the white ash is the most common and 


grows to be the largest. Evidence of this is the tree pictured at the 
right and directly below. It stands across the road from the Stone 
Quarry entrance at Glen Mills, Pennsylvania. Standing in a meadow 
this tree has grown to such wonderful size probably because someone 
must have admired and protected it. The origina! forest is gone 
from the vicinity, and it stands alone, but proudly acclaims itself as 
the world's largest white ash; a noble representative from the past 
a living member of the Great Forest that made America the rich 
and fruitful country she was when white men landed here. A sign 
on this tree might save it for our children to see. The author does 
not even know the owner. All owners of such trees should be ap- 
proached and their trees given some recognition and official status 
This might help to assure protection and care for such world-record 
trees. This tree has a circumference, breast-high, of 21 feet anda 
height of 90 feet. Miss Peggy Palmer, who lives near Concordville, 


Pennyslvania, is seen, at the right, admiring the tree 
Soon after crossing Conowingo Dam on U.S. 1, and 


about two miles west of Rising Sun, Maryland, one 
encounters a massive white ak (below) KNOWN as 
the Richards Oak. It is just off the highway and 
enclosed in a chain fence with a ign indicating it 
once sheltered a general. More important, this 
tree appeers as a line marker on a map of the 
Province of Pennsylvania made for William Penn 
in 1681. The tree is now owned by Mr. and Mrs 
CL. Dallman. It needs repairing to preserve it 
but being on privete property, no State agency 
can work on it. In such cases an organization in 
terested in r d trees would solve the problem 
The circumference, breast-high, is 24 feet, 8 inches 
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This unusual monarch is a record honey locust (below) at the ances 
tral home of the Tilghman family, long since departed but once in it could sut 

fluential and famous. In its shade stands the deserted mansion, and f nuts. The 
its shadows fall on the tombs in the family cemetery me dated in Mr. and Mrs 


the seventeenth century One can linger here 


the events this tree may have witnessed > tree is fo lace However 


r Clueenstown in Queen Anne s County tern Shore 
Its circumference, breast-high, is 18 feet, 9 inches 


its height 92 feet. What will happ to this 


id estate be subdivided and s s a matter of uncertain fate 


the gray squirrel following these plantiags This 


moment and pr rve this rece 


At Cheston-On-Wye, Eastern 
Shore, Maryland, is the largest 
je orange tree ever re- 
ported. Its breast-high circum 
ference is 18 feet, 51 inches, 
with ‘ 4 of 82 feet and a 
height 56 f It is found 
on n estate that dates 
back to the seventeenth cen 
tury The tree may be the 
remains of a former fence be 
cause the osage orange is not 
native in this locality, being 
found naturally, in parts of 
Missouri and Arkansas. As 
settlers moved to the West 
and reached Illinois and the 
prairie states, they found rich 
land to homestead, but they 
had no trees. There was noth 
ing with which to make a fence 
Osage orange solved the prob 
lem and many seedlings were 
acquired for fencing. It was 
not long until this country wes 
well supplied with plenty of 
k of this hedge tree. Asa 
corollary to the use of hedge 
fences, many of which can still 
be seen, we find the spread of 
nt found that 
eds of this tree as readily as on its usual diet 
>f the tree pictured at the left and below, are 
Andrus. They will, | am sure, protect and 
other beautiful trees on their 
plaques for their trees from 

sre welcome any tree lovers 

ld and historical estate The 


of Baltimore, Maryland, who 








Edwin Way Teale, in his book, 

ays Without Time, has a page of 
pictures entitled tree founde- 
tions,,’ and here is a sycamore 
contribution for Mr. Teale. This 
low-spreading giant measured 21 
feet 7 
breast-high, with a solid platform 


inches in circumference, 


or foundation around it which ex- 
tended out 15 feet at some place: 
One immediately notes the pumo 
and well beside it, and, knowing 
the sycamore'’s propensity for 
water, can see that the tree hes 
profited by it. This tree is found 
on the Nolt farm, one mile west 
of Boherstown, Pennsylvania 


Many Nature lovers who have tramped with the late C. M. Shipmar 
of the Burroughs Nature Club of Willoughby, Ohio, to see the nest 
of the great horned owl, will remember the tree in Gully Brook ir 
the Chagrin River valley about one mile southwest of Willoughby 
where the owl's nest is still being used. The nest is in a slippery 
elm tree, but many do not know that the tree is believed the largest 
of its kind in the world. In the picture below, Mrs. Gretta Shipman 
Pallister, who is carrying on for her father, and Roger Davis, local 
bird and tree lover, are measuring the elm, which is 15 feet, 9 inches 
in circumference, spreads 65 feet and is 70 feet tall 
who owns it 


It is not known 


TES 


Peggy Palmer, daughter of T. V. Palmer, nurseryman of Concord- 
ville, Pennsylvania, poses to show the size of this eastern representa- 
tive of the oldest of living things, the; giant sequoias of the West 
Charles Whittaker, Superintendent of the John J. Tyler Arboretum 
has found that this tree was planted at least 100 years ago by the 
Painter Brothers, and, so far as is known, it is the largest of its kind eas 
of the Mississippi River 
Arboretum, near Lima, Pa., is being remade by Mr 
into one of the finest in the country 
tree lovers 


the West go 


aK 


- 


The Tyler Arboretum, formerly Painter 
Whittaker 
It is well worth a visit by all 


This redwood is, of course, a mere youth as redwo ods of 
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PHOTOGRAPH BY HENRY GILBERT 


and two r > inside the nest b left home the day after this photograph was 
) s hung only a few feet from the und in a lilac bush, the parents 


3 house perched high on a pole, and intended for occupancy by 
wished it 








As We See lt 


Reports on the 


VERY year, when the gunning season rolls around, 
we receive many clippings from members and 
readers. These have to do with the activities of 
gunners: with violations of law and sportsmanship; 
with slaughter, trespass and other examples of the ir- 
responsibility of many men with a gun. There seem to 
have been more such clippings than usual as 1949 
merged into 1950. We should like to draw upon two 
of these clippings for our editorial comment this month. 

In The Sunday Oregonian of Portland, Francis H. 
Ames, wildlife writer and sportsman, was sizzling with 
anger when he wrote of the opening day of the deer 
season in the Tillamook burn. Mr. Ames said: 

“There was a peculiar. winelike quality in the atmos- 
phere of the Tillamook burn on the opening morning 
of deer season this year. It permitted me to hear, as 
well as see, things that brought anger to my brain, 
sorrow to my heart, shame to my fellow man, and hope- 
lessness for the future deer hunting. 

“When the Tillamook burn. a vast fire-ravaged re- 
gion lying in portions of Yamhill. Washington and Tilla- 
mook counties. was opened to hunting after the great 
fire, it was undoubtedly the finest blacktail deer area 
in Oregon, if not the nation. 

“Federal, state and county authorities tried to keep 
it that way, with the taxpayer footing the bill. Preda- 
tors, coyote, bobcat and an occasional cougar, were 
thought to be the greatest menace to the deer. In 
spite of the fact that hunters took thousands upon 
thousands of legal bucks from this firebeaten land, 
the deer would have been able to hold their own except 
for another enemy that attacked them periodically. 

“This was, and is, the human predator, the hunter 
that shoots at anything that moves, that fires on doe 
deer to see what his leaden slug will do to such an ani- 
mal, that kills merely for the pleasure of killing.” 

Mr. Ames describes five individual instances of doe 
shooting. One of these was shot by a young lad and 
an older man, claiming it was a buck, and that they 
had broke its shoulder and that it had “gone down the 
hill with one leg swinging.” 

“It had gone down the hill, but it wasn’t a buck” 
wrote Mr. Ames. “I trailed it into the bottoms. It 
was standing with one leg up and swinging. It had 
been shot slant-wise through the shoulder.” 

As a check on such activities as this, Mr. Ames 
suggests drawing upon true sportsmen angry at these 
“criminal shooters for blood alone.” 


Hu nting Season 


“In every town and hamlet,” suggests Mr. Ames, “in 
every community, there are reputable men whose lean- 
ings in matters of this kind are well known, whose good 
The illegal 


shooter will hold his fire once he is faced with the fear 


character is known. Let us use them. 


that the man across the campfire from him, the man on 
the next stand, may be a deputy. [t ism’t nice, it 
isn’t a pretty picture, it isn’t the way we wanted it, 
but it seems to me to be the only way we'll have to 
have it.” : 

Strong words from a different viewpoint come from 
J. V. MeAree, columnist of the Toronto Globe and Mail 


who feels strongly about hunting. In his column for 


December 5, 19149, he writes: 

“Sooner or later, we think the Province of Ontario 
will ban all hunting. Probably a plesbiscite taken to- 
day would approve action immediately...” 

But, Mr. AcAree adds, there are strong influences 
that would act against such legislative action the 
money influence of arms and ammunition and trans- 
portation, and other interests benefiting from hunting. 
Also there would be opposition from those who find 
pleasure in the hunt and the time spent in the out- 
doors. 

“It’s fun,” writes the columnist. “But it is death, 
too. We find it hard to imagine a Christian who could 
see any sport in shooting a deer or bringing down a 
flying pheasant. One need not even be a Christian 
to believe that deer and other harmless game have some 
right to their own lives, which ought not to be forfeited 
for no better reason than that a man has a hunting li- 
cense and a rifle. They do no harm to men or to any other 
living thing. The thought that as many as are shot 
dead instantly are only wounded, and escape, perhaps 
to live for davs before their hearts cease to beat? must 
give every decent hunter an unhappy feeling. One of 
them told us not long ago of having shot a deer through 
the jaw, and as he followed him saw pie es of jawbone, 


He had no 


hound and the deer passed out of his sight to a linger- 


with teeth attached lying along the trail. 


ing death. It is a shocking sight, too, to see a gleaming 
pheasant reduced in a twinkling to a blood-soaked mess 
of feathers. [tis hard to call this business sport at all. 
Sooner or later the province will put an end to it. 
We shall all feel cleaner when that day dawns.” 

Here, then, are two views of the hunting season. and 
what goes on then. They present food for serious 


thought by hunters and non-hunters. 
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Dust storm on the Great Plains, symbol of mismanagement of the land. 


otanical Jig-Saw Puzzle 


By DAVID F. COSTELLO 


Php? 


HAT was the last time. Charlie, that grandma 
came to visit us before she moved to Dakota.” 
“No, Aunt 


Kate and Uncle John bought the old Kramer place. 


Clara, vowre thinkine of when 
He borrowed the cultivator and the one-way and never 
returned them. We haven't plowed the place since.” 
“When was that?” | inquired. “IT mean, what year?” 


“Well. lets see. 


after we moved here. 


Angie started to school the vear 

She was six when we came. and 
Uncle John used to take her to school when he delivered 
the milk in town. 


eT at seem 


She’s twenty now. goin’ on twenty - 


Author 
one...” Thus Charlie and Clara sought to recall the past. 

If you think this conversation is unusual, or a bit 
“tetched,” you are wrong. | let myself in for it, and 
many another like it over the past ten years, because 
wanted to 
Nature’s first aid to the land 
when it has been plowed, torn up. abandoned. and left 


I was Irving to solve a jig-saw puzzle. | 


learn something about 


to the sun, the rains, and the wind of the Great Plains. 
I wanted to know the secrets of restoring the grass that 
disappeared before the black blizzards of the Dust Bowl 
began to march. | wanted to know what retards the 
grass on millions of acres, and | wanted 
to know how fast it recovers and how 
io speed up its recovery. | had much 
to learn. 


All that Charlie, 


farmer friends, were trying to do was to 


Clara and my 
answer my question: “When did you 
plow the south forty for the last time?” 
We finally 


1932. the 


figured out that it was in 


year that Ernie Cole got 


Russian thistles are generally the 
first invaders on idle land. Ab- 
sence of competition from other 
plants in the first year allows the 
development of these robust tum- 
bleweeds. Drifting with the wind 
in fall and winter, they scatter 
millions of seeds for next year’s 
crop. 
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married and moved away to Denver. 
Now that south forty was only an 
infinitesimal part of the millions of 
acres that were plowed in the Great 
Plains east of the Rocky Mountains. 
both before and, especially. after World 
War I. Jt was one of the pieces in my 
jig-saw puzzle, however. and I needed 
help in fitting it into my picture. Clara 
and Charlie, and a great many other 
friends in eastern Colorado, gave me 
much of the information | needed. 
That was in the beginning. It took 
many other conyersations and many 
bits of detective work through the 
years before the story was reasonably 
complete. 1 looked at many fields, in 
many stages of recovery. | asked their 


owners, “When was your field last 


cultivated?” By inference | attempted 
to arrange the stages in the order in 
which they appeared to give rise to 
one another. | read the literature to 
learn what others had learned in other 
localities. [| thought the solution would 
be simple. Llow naive! [never realized 
how many problems, personalities. and 
blind alleys would be encountered. 
Nature works in an orderly manner. | 
found. but she has many tricks up her 
sleeve. 

The farmers who plowed the plains 
and abandoned their fields have left a 
veritable patchwork of vegetation on 
the landscape. Viewed from the air, 
it is a crazy-quilt of fields and grass- 
lands; weedy areas, and silvery patches 


of three-awn: stands of Russian thistle, 
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(Above) Sunflowers occasionally oc- 

cupy the moister sites for a year 

or two. The Russian thistles at 

the lower right are competing 

with themselves for moisture so 

that they never attain the tumble- 
weed habit. 


(Left) Foxtail barley, a short-lived 

grass, normally occurs in mixture 

with other grasses and many weeds. 

Heavy grazing frequently prolongs 

the stand and delays the’ transi- 

tion to a more permanent grass 
cover. 


(Below) The dens of kangaroo rats 

are numerous in the weedy stages 

of recovery on abandoned fields. 

More than 200 rats per acre have 

been found in some years. As the 

land recovers, these animals tend 
to disappear. 


a. aaa 





and communities of sunflowers. But these varied com- 
munities of plants can all be related to one another if 
one only has the patience to learn their sequence of de- 
velopment. to piece them together like beads on a string. 

The Russian thistles are among the first invaders of 
abandoned plowed lands. Their tumbling habit, aided 
by the high winds of winter and early spring, result in 
their rapid migration. The stand is usually scattered 
the first year, and. because of lack of competition, the 
“tumbleweeds” are much-branched plants that develop 
into balls several feet in diameter. 

Russian thistles are not congenial neighbors among 
themselves in succeeding years. The myriad seeds they 
scatter result in staads so dense the second or third year 
that few if any develop the tumbleweed habit. Some- 
times they grow in such countless numbers that each 
plant forms only a single, slender, upright stem. A 
little digging will show, if the weather is dry, how they 


have exhausted the moisture from the soil and wilted 


Pale evening primrose covers the 
land like snow in certain years. 
Only once in a decade may one ex- 
pect to see the countryside bloom 
like this in early spring. The real- 
ly important plants in this field 
are the grasses—sand dropseed and 
red three-awn. The primroses dis- 
appear by early summer. 


before their seeds have had an oppor- 
tunity to mature. Thus they destroy 
themselves. Rain, coming later in the 
summer, will not revive the stand, but 
it provides the moisture for other an- 
nual weeds. and even frasses, to enter 
the scene. 
This is the beginning of the long 
series of transitions from one plant 
stage to another, until the mixed-prairie association 1s 
eventually attamed. The fascinating part of it is the 
subtle shift in numbers and kinds of plants that bring 
about this vearly progress. At any given time it seems 
to be imperceptible; vet see a field of Russian thistles, 
or lambsquarters goosefoot, or a mixture of these, one 
year then look at it the next. These annuals are no 
longer there in abundance. They are being replaced 
by something else. 

The neweomers will be largely perennial weeds 
plains bahia, slimflower scurfpea, scarlet globemallow, 
silky sophora, and winter annuals such as woolly Indian 
wheat. The old pioneers, the summer annuals, will be 
there, of course, but they will be reduced in size and 
number, and they will not give character or aspect to 
the green mantle that now covers the soil. The initial 
stage is gone; it has given way to the perennial weed 


stage. 


The complexity of the vegetation increases rapidly. 


In the beginning, a single species usual- 
ly occupies the sround., Within three 
to five years following abandonment 
of cultivation, fifty different weeds and 
grasses may oceur in a single field. 
The Russian thistles will still be there, 
more numerous than the rest. But 
many of the less frequent plants will 
be conspicuous because of their growth 
habits or their bright flowers. In the 
ereen background of Allionia, goose- 
foot, Bahia and stickseed, the searlet 


Red three-awn and sand dropseed 

occupy this area, which was bare 

sand thirty years before the photo- 

graph was taken. The trees on 

the skyline are the remnants of a 

timber claim, planted by a home- 
steader. 
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The unbroken prairie character- 

ized by grasses, weeds, and shrubs 

in ever-varying mixture presents 

a vista that is fast vanishing from 
the plains. 


globemallows with their salmon-colored 
petals make bright splashes of color. 
The globemallows persist through all 
the years of change, from this early 
weed stage into the ultimate permanent 
grassland of the plains. If you wish 

to inquire into their ability to spread 

and their tenacity in the soil, dig up 

their wiry underground stems. You 

will find that these rhizomes run for 

many feet. Wherever they come near 

the surface a new plant may be pro- 

duced. In facet, many of the colorful 

beds of scarlet globemallow are only a single plant. 
The individual stems are all connected beneath the sur- 
face by creeping rhizomes. Choose a sandy spot some 
day and dig and see. 

If you want another surprise, try a hand-and-knee 
expedition in one of these weedy fields. Mark a plot 
on the ground with a sharpened stick, or with four stakes 
and a piece of string. Ten feet square is a good size. 
Pull all the weeds, one species at a time, and place them 
in separate piles. Count the piles. Count the plants 
in each pile. Do some simple arithmetic. There are 
13.560 square feet in an acre, and you will have some 
idea of the prodigality of Nature and why abandoned 
fields develop a cover of natural vegetation so quickly. 

I met a farmer one day who asked me to name the 
grasses in his field. Ile wanted to know if they were 
good for his cows to eat. Some of them were. and some 
were not. Lis field contained a mixture of tumblegrass 
and sand dropseed on higher ground, and a thin mix- 
ture of bluestem wheatgrass and foxtail barley in the 
low moist places. Ile also had a great variety of other 
plants prickle poppy with its white flowers. prairie 
dogweed with its fetid leaves, scarlet gaura, which may 
be poisonous to livestock, and skeleton plants with 
almost no leaves at all. 

My friend was skeptical when L predicted that his 
field would be a tufted stand of red three-awn within a 
year or two. ‘This is the grass that turns to silvery gray 
when growth has ceased in autumn. But when we 
looked on hands and knees we found the young plants 
already established, millions of them. They were only 
beginning the next step in the sequence that leads to 
short-grass prairie. 

We talked about this sequence: how the many transi- 
tions occur from stage to stage. The process has some 
of the attributes of a “filth column.” The steps are 
accomplished by a gradual infiltration of newcomers. 
Here in the field where we stood were occasional mats 
of buffalo grass and clumps of blue grama, the short- 
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grasses of the plains. These would give their neighbors 
increased competition, particularly because of their 
sod-forming habit, and ultimately even the red three- 
awn would nearly disappear. 

It was nearly five years before the broad outlines of 
my puzzle-picture were complete. I had found that the 
relatively undisturbed plant succession on abandoned 
fields in northeastern Colorado requires from thirty to 
sixty years to reach the climax mixed-prairie. Normal- 
ly, the initial stage of annuals lasts from two to five 
years, and is followed by perennial weeds for three to 
six years. Short-lived perennial grasses then persist 
for four to ten years, only to give way to the red three- 
awn grass community, which lasts from ten to twenty 
years. The final transition from red three-awn to 
mixed prairie is gradual, and may require many years 
before the dominant mixture of blue grama, buffalo 
grass, and mid-grasses such as needle and thread. blue- 
stem wheatgrass and sand dropseed become the con- 
stant occupants of the landscape 

This then was the main plot of my story, the string 
on which the beads were strung. But some of the beads 
were missing. There were many aberrations in’ the 
trend of recovery; the expected order of events did not 
always occur. [knew the explanation for some of them; 
others would require further research. Slowly T came 
to appreciate the complex of factors that affeet both 
the rate and nature of plant succession following aban- 
donment. 


Insects, wind movement. amount and distribution 


of rainfall, kangaroo rats, rabbits, livestock, topog- 


raphy, slope. number of years the land had been in cul- 
tivation — all exerted their influence upon the land and 
its vegetation, It was early apparent that grazing 
capacity increases as the succession advances. It also 
became apparent that many of the land owners increase 
the rate of grazing to keep pace with the plant recovery. 
his process retards invasion of the better plants. Con- 


sequently the weed stages, for (Continued on page 106 
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EW mammals have such a widespread distribution, 
or occupy as many varied habitats as the field 
or meadow mice. These litthe mice. most abun- 
dant of North American mammals. are characterized 
by their beady black eyes. their ears partly hidden in 
the grizzled brownish fur. and their relatively short 


tails. Cosmopolites of the Northern Hemisphere. these 


mice occupy varied habitats, from the salt marshes of 


glades of forested regions and 


5 


the coasts to the open 
the grasslands of the prairies. Their habits and be- 
havior are sufficient to excite the most seasoned friend 
of Nature. 

t Search the waste lots of the suburban metropolis, 
part the dead grass of the winter fields, or push aside 
the timothy and weeds of the Aucust meadows, and 
you will find the litthe runways, scarcely the width of a 
garden hose, criss-crossing one another. These little 
mouse highways are kept bare. closely cropped of any 


sprouting vegetation by the sharp yellow incisors of the 


rodent travelers, which fare as well under a blanket of 


snow in sub-zero weather as during the long torrid spells 
of mid-summer. The blanched shoots of orchard 
grasses and the tender bark of young trees provide 
equally well for their catholic tastes, hence the mice 
have littl need to slumber away the cold months. 

No mammals are more prolific than these widespread 
little beasts. Females are often nursing their first litter 
when but six weeks old. A captive field mouse produced 
seventeen litters ina single vear, and one of her daughters 
had mothered thirteen broods before reaching her first 
birthday. The tiny, pink, babies are blind at birth. 
and are weaned in ten days or so. They leave the natal 


chamber of dried grass when fourteen davs old. for the 


Field Mice 


By W. J. 


HAMILTON, JR. 


Photograph by the Author 


The field mouse, champion breeder of the 

mammal world and a cosmopolite that 

has established itself over much of the 
- northern hemisphere. 


mother is anticipating another family in about a week. 

This high reproductive rate is essential to maintain 
the mouse millions, for they are beset on every hand, 
day and night alike, by a host of enemies. Hawks, 
weasels, skunks. foxes, coyotes, bears and other hungry 
predators are ever alert to snatch them up. Hawks, 
sharp of sight. scan their haunts by day, and owls, on 
silent wings, raid the fields at night. Stomach and pellet 
analyses of our flesh-eaters. clearly reveal the importance 
of these little mammals in the economy of Nature. 

I:mpire has its rise and fall among mice as with man. 
Often reaching tremendous populations, the race is 
periodically reduced by disease, climatic, or other 
unknown factors. Whatever be the limiting cause that 
prevents these little beasts from populating the earth, 
there is some agent that radically reduces the high 
populations that are reached every three or four years. 
In our easter meadows the mice may attain high popu- 
lations of two hundred or more to the acre. When the 
inevitable decline occurs, the mice may number only a 
few pairs per acre. During mass outbreaks of these 
rodents in certain parts of our West, their numbers 
have been placed at 8000 to 12,000 mice to each acre. 
Such a density is equivalent to a hundred mice in the 
average-sized room of a small house. 

The very nature of their habits, food and widespread 
occurrence brings these little beasts into conflict with 
man. Crowding into arable lands that support grains, 
truck erops and orchards, the economic loss through 
their depredations is soon evident. Under cover of 
snow. these rodents girdle young fruit’ trees, often 
beneath the ground surface, the damage not being evi- 


dent until the tree is beyond recovery. Grain stalks are 


Elfin tracks in the snow re- 
veal winter activity of the 
field mouse, for he is no 
hibernator. but forages for 
food both above and below 
the snow, and himself serves 
as food for many other 
mammals and birds. 





As the March snows re- 
cede, the girdled trunks of 
young fruit trees, (right) 
are exposed to view. Mice 
have removed so much of 
the bark that these trees 
cannot be saved by bridge 
grafting. 


Below. « mouse nest and 
its associated runways is 
exposed by the warmth of 
the February sun. These 
snug nests of dried grasses 
dot the winter fields. 


cut off close to the ground, and bitten into match- 
length sections until the ripening heads can be garnered. 
The annual loss to agriculture runs into millions of 
dollars. Man cannot rely entirely on the many natural 
enemies of these pests to keep them in check, As we 
have seen. their high reproductive potential is sufficient 


to outstrip a combination of their slow-breeding enemies. 


Spring on the Desert 


Spring on the desert is passionate song 
That waits for the desert the whole vear long 
] } 


A time when the colors, flaming, spread 


Their rampant life in a land thought dead, 


To be sure, in the many 
waste places of the world, 
where no conflict with agricul- 
ture is possible, these teeming 
mouse populations serve man 
in many wavs. They trans- 
form grass into fur coats, by 
providing a staple, year-round 
food for many of our important 
fur-bearers fated to die in the 
steel trap for fashion. More- 
over, the field mice act as buf- 
fer species, providing an im- 
portant source of food = for 
many predatory birds and 
mammals, which might other- 
Wise prey on more useful kinds. 

No mamma! group offers a 
more interesting subject’ for 
study and research. Since al- 
most any vaeant lot grown to 

weeds and rank grass may support at least a few of 
these animals, they may be easily trapped or caught 
alive inthe hand. Gloves should be worn, for the sharp 
teeth are quick to draw blood on the initial capture. 
Field mice respond well in confinement. Placed in a 
terrarium or other suitable enclosure, and provided with 


food, the mice quickly become an interesting colony. 


By HELEN MITCHEL 


Jor in the desert, help me learr 
That even the loneliest places | 
With beaurv’s flame for the heat lelight 


And that song wl/ come when the time is right 





The Hart’s Tongue fern photographed at the base of a limestone cliff south of Syracuse, N. Y. Some 
of the leaves are reversed showing the paired sori structure supposedly resembling a centipede. 


The Unusual Hart’s Tongue 
By ROBERT PEEL 


lographs from Svracuse University 


Phot 


EUROPEAN physicist. conferring in New York 

City recently on importaut research problems 

found time to make a flying visit to Syracuse, 
New York. to look up an old friend, the Hart’s Tongue 
fern, 

On his arrival he was whisked away by Syracuse Uni- 
versity botanists to one of the few sites of America’s 
most unusual fern. 

“Wonderful, wonderful,” was all that he could say 
as he knelt among the rare plants. Within an hour he 
was back on a plane heading for New York and the 
paperwork of atomic mazes. 

The Hart's Tongue fern, Phyllitis scolopendrium amer- 
icana, has many such distinguished visitors, and well 
it might, for here is a real oddity of the fern family. It 
is found in only a few restricted localities in the United 
States, south of Syracuse and in Tennessee. The only 
other areas in North America are pinpoints in Canadian 
New Brunswick and Ontario. It is also recorded from 
Mexico. Nowhere is it abundant. An Old World 
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variety is profuse on the Continent, in Britain, North 
Africa and in Japan. The visiting physicist was per- 
haps attempting to cure homesickness. In England 
this fern is a common wall fern, and there are many 
varieties that are sold by horticulturists for decorative 
planting. 

The appearance of the fern is itself an instant cause 
for interest; it does not look like a fern. The leaves, 
resembling tired tulip leaves, are simple and linear. 
They may reach a length of 26 inches and a width of 
Plants 
have been found with as many as 125 leaves arising 


two inches, or more, on vigorous specimens. 


from a short. branched or unbranched, brown-scaled 
rhizome, but the average leaf total is about a dozen. 
Occasionally a leaf will be cleft or lobed at the tip, 
forming a distinct bifurcation. 

On the underside of the leaves, paired sori, where the 
reproductory sporangia are borne, give the fern its 
scientific name. Phyllitis means leaf or fern, and scolo- 


pendrium means centipede; the sori design supposedly 
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Young leaves uncurling in true fern fashion in 

the early spring. This is the best time to locate 

the fern, as its evergreen appearance contrasts 
with the still-drab ground cover. 


resembling a centipede. The common name, Hart's 
longue, is derived from a fancied resemblance to the 
tongue of the adult male of the European red deer. 

In central New York, where it is protected by state 
law, this fern is restricted to ravines and glacial plunge 
basins. It grows amid the rock debris at the base of 
limestone cliffs and, sometimes, on the ledges above. 
Hart's Tongue favors the sides of the ravines facing 
north and northeast and must have a cool, shaded site 
protected from excessive evaporation. Wherry points 
out that the American variety differs from the European 
in having the stipe-scales all narrow and slender vein- 
tips well back from the margins. 

Botanist Mildred E, Faust of Syracuse University is 
an energetic, volunteer protector of the fern and makes 
continuing surveys of its survival. Her reports show 
that, while some fern stations have been completels 
destroved and others reduced to a few specimens, in 
general it is holding its own. 

Concluding the bizarre background of the Hart's 
longue fern is the fact that it was first recognized in 
America, in 1805, by Frederick Pursh from Siberia 
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Stra nge 


Blossom” 


OAMING the woods near Boone. 

lowa, one spring day, Margaret 

Scott of St. Paul came upon a 
may-apple plant that seemed to have 
developed a strange blossom. Firmly 
fixed to one of the leaves of the plant 
was the shell of a snail. Plainly the 
plant. as it emerged from the ground. 
had grown into the empty shell that. 
by one of the happenstances of Nature. 
had been Iving in just the right spot 
for this to happen. Although the light 
conditions in the deep woods were far 
from the best, Mrs. Scott thought she 
should record this odd event on camera 
film. The evidence of her observing 


way in the wild is shown here. 
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To use this map hold it before you in a vertical position and turn it until the di- 

rection of the compass that you wish to face is at the bottom. Then, below the 

center of the map, which is the point overhead, will be seen the constellations 

visible in that part of the heavens. It will not be necessary to turn the map if the 
direction faced is south. 


The Southern Cross 


By ISABEL M 


HERE is probably no group of stars in the heavens, 
with the possible exception of the Big Dipper, in 
Ursa Major. and the Hyades and Pleiades, in 
laurus, that is more widely known or more celebrated 


in story and 


legend than The Southern Cross, known 
also as Crux 

Phe splendor of Crux is enhanced by its setting. It 
is embedded im the Milky Way in its most southern 
part, where it is extremely brilliant and narrow. In 
size The Cross is small and compact, extending only six 
degrees from north to south and less from east to west. 
It would fit into the bowl of the Big Dipper with ample 
room to spare. Three of its stars are brilliant white; 
the fourth, of 1.5 magnitude, is reddish. Alpha Crucis, 
or Acrux. as it is also known, is farthest south at the 
foot of the upright. and is a magnificent double star. 
The two components are of 1.5 and 2.0 magnitudes 


respectively. and their combined magnitude is that of a 


O8 
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star of the first magnitude. This is the brightest of the 
four stars. Gamma, the star at the top of the cross, is 
the reddish star of 1.5 magnitude. 

At the eastern extremity of the crossarm is Beta 
Crucis, a white star also of 1.5 magnitude, and at the 
western extremity is Delta Crucis, a white third magni- 
tude star. Crux is the timepiece of the southern hemi- 


sphere. When it crosses the meridian the upright of 


The Cross lies almost exactly due north and south, and. 
as the time when it crosses the meridian at different 
times of the year can easily be memorized, one can with 
a little practice determine the time very closely with 
this celestial clock. Directly to the east, northeast. 
and southeast of Acrux, the southernmost star, at the 
foot of the cross, extending beyond the limits of the 
constellation, and covering an area greater than that 
covered by Crux itself, is that remarkable dark region 
known as The Coal-sack, which contains only one star 
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visible without telescopic aid, although a number of 
faint telescopic stars. To the early explorers of the 
16th and 17th centuries, who saw in the Southern Cross 
a symbol of their religious faith, this was a dark hole in 
the heavens through which one looked into limitless 
space beyond. Now it is known to be, like so many 
other less spectacular dark regions in the Milky Way, 
dark obscuring matter that blots out the light of stars 
beyond it. 

There is not far distant, in Carina, a false cross. 
which some mistake for the true 
cross. That one may have no doubt 
as to which of the two is the real 


and winter of the southern hemisphere. To see the 
Southern Cross appearing above the southern horizon 
of Miami, or places in the same latitude in February. 
one must be up between one and two o'clock in the 
morning. On March 31 it crosses the meridian at 
midnight. 

The Southern Cross did not appear as a constellation 
on ancient maps of the heavens. Its stars were included 
among those of the constellation of The Centaur, which 
surrounds it on three sides with no special interest 


attached to its form. It was in 1592 


Morning on that Mollineux, in England, first 
oe 


showed the constellation of The 


Southern Cross on his illustrated 


Southern Cross, the observer is sup- 
plied with Pointers in the two bril- 
liant stars Alpha and Beta Centauri. 
These stars lie a few degrees nearly 
due east of the crossarm of Crux, 
and are about as far apart as The 
Pointers of the Big Dipper, which 
indicate the position of the Pole- 
star in the northern hemisphere. 
These two stars in Centaurus are a 
magnitude or more brighter than 


Pawley’s 
By FELICE DE HORVATH 


I shall walk the island's length 
And never tire 

I shall look at clouds and sea 
dipped in fire. 

I shall watch the dark gulls fly 
into the sun; 

Watch them turn and whitely come 
one by one. 


globe of the heavens, along with 
other new constellations of the south- 
ern hemisphere. It now appears 
prominently upon the coats of arms 
and flags of countries of the southern 
hemisphere. Brazil, long known as 
the land of the Southern Cross, dis- 
plays it upen its coat of arms, and 
it forms a part of the flags of both 
Australia and New Zealand. 

Below 33 degrees south latitude 


The Pointers in the Big Dipper, and 
will be found in the list of the twenty 
brightest stars in the heavens. 
Some three thousand years before 
Christ the Southern Cross was visi- 
ble in all parts of the northern hemi- 
sphere up to 5914 degrees north 
latitude. This was due to the Pre- 
cession of ‘The Equinoxes, which is 
now carrying this famous group of 
stars gradually farther southward at the rate of half a 
degree a century. In a few centuries it will not be 
visible completely anywhere in the United States. At 
the present time the constellation as a whole cannot be 
seen north of the 27) parallel of north latitude. It 
can be seen completely only in the southern part of 
Florida and the extreme southeastern part of Texas in 
this country, although its northernmost star appears 
close to or on the horizon briefly when crossing the 
meridian as far north as the 33rd parallel of latitude. 
Celestial objects are never seen to advantage when 
near the horizon due to the obscuring effect of the dense 
lavers of atmosphere and dust through which they are 
then viewed. Only the brighter stars are visible when 
near the horizon, and their brightness is then dimmed 
a magnitude or more. So one seeing the Southern 
Cross. for the first time, in southern Florida would be 
disappointed at its appearance. Not until one is well 
within the tropics will it appear to advantage. As it 
crosses the meridian at the same time as Corvus, a 
small quadrangular-shaped group between Virgo and 
Hydra. almost exactly equal in size to Crux, it will be 
seen in the evening sky at the same time that this small 


constellation is visible in our latitudes, that is, in spring 


and early summer of the northern hemisphere, or fall 
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I shall feel the wind embrace 
the myrtled dunes; 

Hear the little pipers chanting 
puppet tunes; 

Then, when I can really touct 
the inlet’s foam 

I shall count the little boats 
and turn back home 


the Southern Cross never sets, but 
is one of the southern circumpolar 
constellations. No bright star lies 
near the south pole of the heavens 
to indicate its position, but, since 
the upright of the Southern Cross 
lies along the meridian at the time 
it crosses it, this serves to indicate 
the position of the south pole at 
that time. Our Big Dipper, which is a northern circum- 
polar constellation, which never sets north of 40 degrees 
north latitude, never appears above the horizon in these 
far southern latitudes. 

In the evening skies of the northern hemisphere in 
August and September we find, in the constellation of 
Cygnus, The Swan, the Northern Cross. The two 
Crosses are unlike in appearance. Yet their settings 
are similar. Both lie in exceptionally brilliant parts of 
the Milky Way. 


there is also an enormous dark area, another Coal-sack, 


In the region of the Northern Cross 


and, in addition, there is a sharp rift in the Milky Way, 
starting below the intersection of the upright and cross- 
arm of the Cross and extending in a southwesterly direc- 
tion for a third of the entire length of the Milky Wav. 
Like the Coal-sack in Crux, these vast dark regions and 
apparent rifts are, in fact, great clouds of cosmic dust 
and absorbing matter, which blot out light from stars 
beyond them. 

The top of the Northern Cross is marked by a star 
of first magnitude, Deneb, one of the twenty brightest 
It also marks the 
With a little 


imagination one may see the figure of The Swan out- 


stars and a supergiant white star. 


tip of the short, bushy tail of Cygnus. 
lined by the same five stars (Continued on page 107 
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Knyami — 
Underground 
Fruit 


By MERLIN W. ENNIS 


r was in Angola, Africa, that I first heard of the 


fruit that grows underground. A native told me 

that once, on a caravan journey to Benguela, he 
had seen and tasted this fruit. He said that it was 
larger than one’s fist, grew underground like a peanut, 
had a reddish pulp, and many small seeds like a tomato. 
Phe fruit was found in the desert region Iving between 
the sea and the highlands. and it was located by ob- 
serving where flies gathered around cracks in the sun- 
baked earth. Later this description was confirmed 
by an English transport rider, who said that his wagon- 
boy had brought him such a fruit when he was out 
spanned near Katengi. 

Some time later a doctor colleague and [ went on a 
trip into the desert, traveling to Katengi by train, and 
from there to the Usolo River, at that time a com. 
pletely dry strip of sand. Here one of the natives told 
us that he knew the fruit, and that they called it 
okandiambulu. Oka is a diminutive prefix, ndia is 
from the verb dia, to eat, and ombulu is jackal, indicat- 
ing that the fruit is the jackal’s tidbit. The natives in 
this region are Vakuvali, and they live in the desert. 
almost as Bushmen live. Although they have no 
lined villages or abode, they plant peanuts and have a 
breed of large, fat-tailed sheep, which they take with 
them in their wanderings. 

The native was unwilling to direct us to where the 
fruit could be found, but later. near Kavavi on the 
Kuval River. | found where a wart hog had unearthed 
and eaten one of these fruits. The remains showed an 
outer cortex of a dull black. with a texture something 
like that of an old felt hat. Beneath this there was a 
pulp of about half an inch of a white, pithy substance 
something like marshamllow, and then a pinkish pulp 
with seeds somewhat like fig seeds. It did not occur to 
me to dig for the roots, or to consider the accompany- 
me vegetation and trees. 

About ten vears later | went with another medical 
colleague to visit a mission center to the north of the 
railway town of Cubal, near the Kuvali River. The 
people here are Vahanya. who, in addition to cattle 
raispig. are agriculturists and live in well-established 
villages. When T ashed the head of the village about 
the elusive fruit he said that he knew it, and that 
they called it) envami The verb nyama means to 
suck mother’s milk. From the same stem we have 
the word ochi-nyama, an animal, especially a wild 


animal, In a number of African languages nyama, or 
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Two enyami fruits on a ten-inch plate. Their 

“hides” have the texture of an old felt hat. 

Below, the fruit that grows underground in cross- 
section. 


some variant, is the word for flesh. The chief then 
spoke to a young man and told him where they were 
to be found. He also said that enyami were only to 
be found near to a certain mimosa tree, distinguished 
by its finely divided, feathery leaves. 

\ few days later the young man took me to a part 
of the bush some ten miles farther from the railroad. 
Chere I found quite a bit of evidence of the fruit, but 
most specimens had been rooted up and eaten by wart 
hogs. However. 1 secured two whole fruits and a 
quantity of the fleshy roots. One point that had been 
overlooked in previous descriptions of the fruit was its 
delicious aroma that filled the whole area. When the 
fruit has ripened, its pedicel, which is thick and rugged, 
lengthens as does the pedicel of a mushroom when it Is 
ready to emerge. ‘This pressure causes the hard-baked 
earth to develop a circular crack, and a disk of earth 
s raised half an inch or more into the air. allowing 
the powerful and alluring odor to escape. 


The head of the village was correct that the envami 


is found only in conjunction with the particular 


species of mimosa. [ located two whole, untasted 
fruits and extracted them. It appears that the plant 
blossoms in the time of the rains, and that the bud is 
pushed up through the softened earth. and, like the 
flowers of certain other Angolan plants. expands itself 
from the surface. [Lo was unable to learn anything 
about the appearance of the flower, but from the size 
of the blossom sear on the fruit, it can be surmised 
that it is large and showy. It is probable that the ovary 


remains under ground and (Continued on page 108) 








Beachcombing 


By ELLSWORTH JAEGER 


RIFTWOOD CRAFTS are lots of fun for you never 

can be sure when you will find a perfectly in- 

triguing piece that challenges your imagination. 
No two pieces of driftwood are alike, so they offer an 
endless opportunity to your creative ability, as is 
suggested in the drawing here. 

The driftwood should be scrubbed and sanded until 
all foreign material is eliminated. All non-essential 
knobs or broken ends should be carefully trimmed or 
rounded in such a way as to look as if they had been 
naturally worn away. The weathered or bleached col- 
oring of the dead wood is delightfully neutral in tone 
and will look well with any colored background. 

An excellent lamp base can be made with certain 
driftwood pieces. With a lamp shade of rawhide, or 
perforated birchbark, a perfectly stunning lamp can be 
A nut bowl is another good project that can be 
If a hand- 


made. 
made with a branched, weathered root. 
carved burl is used for the bowl, the result is all the 
more attractive. Cabin door bells are easily made of 
almost any small piece of branching driftwood or water- 
worn root. Merely screw the driftwood to the door and 
hang a number of sleigh bells from it by means of a 
brightly colored thong. 

\ door knocker is another suggestion, and it can be 
constructed from a small, stout, branched piece and a 
short, twisted and gnarled section of driftwood. The 
buffet set pictured was conceived from a dwarfed and 
eynarled driftwood cedar, with shallow, horizontal roots 
that make a good substantial base. Gleaming glasses 
are perched on the dwarfed branches and a water or 


wine bottle nestles between the roots. Perches for 


Nature’s Palette 


ATURE, the artist, arranges a profusion of colors 
on her palette and spreads them throughout the 
world with a gay and lavish hand. The plant 
kingdom, whether in garden, woods, or open country, 
comes in for a generous share of her work, so there is 


A. State Flowers 
pink a. eyed Susan . green 
blue- b. clover cardinal 
black- ec. bonnet rose 
red d. rod scarlet 


golden- e. rhododendron blue 


purple 
red- 
black 
silver 
white 
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funny little hand-carved birds can always be made 
from twisted and branched driftwood. ‘These are only a 
few of the varied objects that can be created through 
this fascinating hobby. All it requires is imagination, 
a little elbow grease and the fun of searching beaches 
and stream banks. This is notable “beachcombing.” 


By MABEL IRENE HUGGINS 


little wonder that the Indians believed that the rain- 
bow, with all of its colors, was “the heaven of flowers.” 

In the following lists can you match each color on the 
left with the correct specimen of plant life on the right? 
The answers are on page 106. 


B. Wild Flowers C. Shrubs and Climbers 


f. mallow Ll. crimson k. clematis 


g. gentian 12. green- . bell 


h. flower 13. purple m. jasmine 
i. dragon 14. golden ao. brier 


j. balm 15. vellow » rambler 


D. Trees 


p- locust 
beech 
birch 
bud 


fir 





Camera Trails 
By EDNA HOFFMAN EVANS 


LIKE to watch people. [t is a pastime that can be interest 
ing, entertaining, and amusing, as well as frequently instruc 
tive and illuminating 

I especially like to watch people in connection with photo 
graphic activities. I have picked up a number of helpful ideas 
while observing professional cameramen at work during sporting 
events, at social affairs, or on feature assignments | have 
learned, too, by watching amateurs taking snapshots of the wife 
and kiddies, with or without scenic backgrounds. Any kind of 
photographic activity makes me sharpen my eyes and prick up 
my ears so as not to miss anything that might help my own pic 

ture-making, or provide grist for the “Camera Trails’ mill 

People do the strangest things with cameras and pictures 
That is what makes watching them so interesting 

lake, for example, the time | was sitting in a drug store in 

Albuquerque — not that the place matters at all. Three or four 

youngsters, they must have been about ten or twelve years old, 

were devouring ice cream sodas and looking over the snapshots 
one of their number had just received from the finishers 

I do not know what the pictures were, but the kids seemed 
pretty well pleased with them. But, when they left the drug 
store they left behind the negatives, along with wadded-up nap 
kins, chewed straws, and the envelope in which the pictures were 
returned. Obviously, they considered the negatives of no mor 
value than the other waste papers they were abandoning 

That started a definite train of thought, and I meditated over 
it as I finished my malt. It is strange, [ thought, how many 
people have no idea at all what a negative is for. I have heard 
people wonder why the photographic finisher bothered to send 
back such useless old things. Other people have asked me which 
they should send, negative or print, when submitting material 
to a magazine for possible publication Che print is submitted 
of course.) I have watched people bend a negative, scratch it 


get fingerprints all over it, or mistreat it in a dozen different ways 


and then wonder why they cannot have a good picture made 


from it 

Actually the negative, that insignificant, semi-transparent 
black and grayish looking thing, holds the key to the success or 
failure of your picture. By studying it you can see wherein you 
have made mistakes, and can, thereby, tell what successful pro 
cesses Lo repeat and what unsuccessful ones you should avoid re 
peating. A negative that is too thin, that is, one that appears 
vague, grayish, and nearly transparent, indicates underex posure 
Next time, open your lens wider and allow more time for ex 
posure 

\ negative that is too dark, one that contains so much black 
that. you can scarcely see through it, indicates overexposure. Too 
much light has come through your lens and fallen on your film 
Next time, stop down your lens aperture, or reduce the time of 
exposure 

Neither a film that is too dark, nor a film that is too thin, can 
be printed successfully. True, there are intensifiers on the market 
that will, within limitations, add enough density to make some 
underexposed films printable. ‘There are chemicals, also, that 
will work on a too-black negative and make it usable. But these 
intensifiers and their opposites are useful only when negatives are 
not extremely under or overexposed. The best way to make sure 
that your negative will be printable is to give it the proper tim 
ing and exposure to begin with. 

There are other things that a negative can tell. Scratches 
which necessarily must appear in the finished picture, show up 
first in the negative. Sometimes they indicate a rough spot in 


side the camera a defect that you or a trained repairman can 


1 


remedy. Sometimes they record the result of improper loading 


of film. Sometimes they show that the emulsion has peeled dur 
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The new Kodak Pony 828 camera, designed especially 
for amateur color photography. 


ing the developing process. If you do your own developing this 
may mean your chemicals are not at the proper temperature, or 
that there is grit or some abrasive substance in your developing 
tank. When scratches occur at a commercial developer's, they 
indicate careless handling, rushed, ineflicient work, and outworn, 
overworked “soup.” If too many of your negatives come back 
scratched, they indicate that it is time to raise an objection, or 
else change to another developing establishment. 

I think it is much better, if you are not going to develop your 
films yourself, to take them direct to a developer. I know it is 
often more convenient to drop them at the corner drug store, and 
pick them up again later — but you are not apt to learn much 
about photography that way. The clerks in a camera shop can, 
and usually will, explain in detail what is wrong with your pic 
tures, and they can give helpful advice about methods of improve 
ment. A druggist may prescribe for minor aches and pains, but his 
diploma in pharmacy does not give any basis for “know how” 
in photography 

It was not more than a week ago that | was in another drug 
store. This time, as | was waiting for change, I listened to the 
druggist trying to explain to a customer why his pictures were 
not any good. Obviously, it was a case of the blind trying to 
lead the blind 

Che druggist had the customer’s camera it was of the fold 
ing fixed-focus type. He was snapping the shutter vigorously, 
peering through the open back, and trying to tell the customer 
he should get a “bulb” for it. By “bulb” | knew he meant 
cable release” but the only trouble was that there was no 
attachment for such a release on that particular camera. 

The customer, meanwhile, was waving around a handful of 
negatives and wondering why they were so “‘dark.”’ They must 
be “‘too dark,” he reasoned otherwise why had there not been 
any pictures printed from them} 

Well, | could not resist it 


conversation, too 


I had to stick my oar into the 


One look at the negatives told me why no pictures had been 
printed. From the entire roll there was not one printable nega- 
tive. They were not “too dark” and it was not faulty exposure 
that caused the difficulty Not. one 
negative recorded proper focus; obviously no attempt had been 


Two things were wrong 


made to gauge distance or center the picture. Every negative 
showed motion motion not of the subject but of the camera 
In snapping the picture the would-be photographer had jerked 
the camera each time. Naturally, with nothing to work on, the 
finisher had chosen not to waste paper, and thus had not made 
prints from any of the sorry negatives 

In a way, the druggist was right. A “bulb” or cable release 
would have eliminated the jerk when the picture was taken. But 





care and gentle pressure would have done 
the same. In fact, they were the only 
solutions since the camera had no cable re 
lease attachment. 

Just as bad negatives hold the clues to 
many of your difficulties, so do good nega- 
tives hold the key to future pictures — 
pictures, that is, you may want to print 
again next month, next year, or ten years 
from now. Negatives will do that, pro- 
viding you preserve them properly. 

Every photographer, after he has fol- 
lowed the hobby for some time, finds him- 
self with an ever-growing collection of pic- 


The Red Dot exposure meter works 
on the photometric principle whereby 
a light of known value is matched 
against the scene illumination. 
tures and negatives. Pictures can be 
framed or tacked on walls, preserved in 
albums, perched on the mantle or on top 
of the piano. They are something to look 
at; they do have interest or decorative 
value. 

Negatives, on the other hand, have no 
decorative value, nor can they be treated 
quite so casually. They should be pre- 
served carefully, in a systematic way so 


The new low-cost, portable micro- 

filmer developed by the Bolsey Corp- 

oration of America for both business 
and hobby use. 


that a month, or a year, or ten years from 
now, they are accessible and usable. 

Each photographer eventually works out 
his own system for the care and preserva- 
tion of his negatives, yet each system has 
some elements in common. Negatives 
should be kept flat, they should be kept 
dry, and in a storage place that is not too 
warm. If possible, each negative should 
be filed separately, each with its own en- 
velope or prctective covering. You can 
buy envelopes just the size of your film, 
or you can concoct your own from paper 
or glassine containers designed for a var« 
iety of uses. 


The main advantages to filing negatives | Money 


separately is that then two or more can- 
not possibly stick together. Pulling them 
apart can, and often does, tear or scratch 
the emulsion. If they do stick together, 
soak them in cold, clean water and hang 
them up to dry where they cannot touch 
each other. Heat, of course, softens the 
emulsion and may even crack it. Damp- 
ness encourages the growth of fungus 
even mold and that, too, makes the 
picture unprintable. Some of my old 
negatives, stored in Florida, have the most 
interesting fungus patterns on them, but, 
unfortunately, it was the image under the 
fungus that I wanted to preserve 

I think a good photograph is worth sav- 
ing, just as any other good thing — be it a 
painting, a bit of sculpture, some sample 
stretch of 


of handwork, or a beautiful 


countryside is worth the effort of pres- 
ervation. In negative form your pictures 
can be kept indefinitely, providing the 
negatives are given the proper care. So, 
next time you have a batch of pictures 
finished, do not devote all your time to 
looking at the prints. Study your nega 
tives, too. See what they have to tell 
you about good and bad photographic 
procedures. Then, after you have learned 
all you can from them, put them away 
carefully for future reference. Some day 
you will have a “film library” that will be 
worth the time, effort, and care you have 
put into it. 


VIA MAIL MAN 


“New, inexpensive, and easy to operate” 
seem to be the popular watchwords this 
month. At any rate two manufacturers 
of photographic supplies stress those char- 
acteristics in connection with additions to 
their lines of products 

Eastman stressed those factors in an- 
nouncing the new Kodak Pony 828 cam- 
era, a limited supply of which were to 
have reached the market in time for 
Christmas. The Pony is a miniature cam- 
era designed especially for color photo 
graphy, with an f/4.5 lens, speeds of from 
1/25 to 1/200, built in flash synchroniza- 
tion, and focusing range of from 2)4 feet 
to infinity t is priced at $29.95, federal 
tax included. 

The same three factors are stressed by 
the Lloyd 
Houtzdale, Pa., in announcing the Red 
Dot exposure meter. The Red Dot oper- 
ates on the photometric principle, where 


Manufacturing Company of 


by a light of known value is matched 
against the scene illumination. The meter 
contains a calibrated lamp which illumi- 
nates half of a comparison screen while the 
other half is illuminated by light from the 
When the two halves are matched 
by the movement of a lever, the light value 
is indicated. 


scene. 


From this the exposure can 
be computed on a circular dial on the 
meter’s face. 

Che Bolsey Corporation adds the ele- 
ment of versatility to those of newness and 


(Continued on page 108) 
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Know Your Stars 


Broaden your scope of under- 
standing beyond our little world. 
Reach out for information about 
the universe. It is interesting and 
not so very complicated. 


The earth rushes through the 
solar system at an amazing speed. 
Every night we have new neigh- 
bors, some familiar friends; others 
with a distant mysterious look, 
challenging identity. 


Own a star finder and you are 
behind the scene of this year's 
heavenly displays. Have at your 
finger tips a mirror of the sky 
for every hour of darkness. 


Handy Star Finder 
(Size 11 x 11 inches) 


An excellent and accurate de- 
vice for amateur astronomers. 
Equipped with a sliding screen 
adjustable to any northern lati- 
tude. It gives the right ascen- 
sion of the principal planets for 
all the years to 1955; names of 
constellations with their principal 
stars; astronomical terms;  dis- 
tances of the planets from the 
sun. 

A real value at only $1.50, postpaid 


Quantity discounts to schools for classroom use 
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he School Page 


By E. LAURENCE PALMER 


Professor of Nature and Science, Education, Cornell 
University, and Director of Nature Education. The 
American Nature Association 


NATURE STUDY, HERE AND THERE 

r is wholly appropriate that the first school page that | 

write following my return from a half-year in New Zealand 

should give some consideration to things as I found them in 
that far-away land. It is not surprising that any normal person 
should be well pleased to be home again, any more than it is t 
be expected that an observant person could travel between tw« 
and three thousand miles in a remote part of the world and not 
pick up some new ideas. 

A collection of between 700 and 800 kodachromes, and a 
thousand feet of colored movies, will long serve as a reminder 
of the things we saw. Letters, such as have been coming in 
regularly since our return, will continue to remind us of ex 
periences with individuals and with groups, but impressions are 
evanescent. As we settle back into established and familiar 
situations many of them will be lost unless they are fixed by some 
sort of permanent record, such as this report to readers of The 
School Page who have, in the past, been so responsive to sug 
gestions made here. 

Teachers who may have become bored with routine tasks 
year after year, are inclined to think that relief from their mon 
otony can be found only in a change of surroundings and a 
change in type of activity. American elementary school teachers 
might well be intrigued by many New Zealand school situations 
In many of our American States, elementary school teachers 
may be required to put in four or more years of training, beyond 
the high school level, at their own expense. In New Zealand 
certification is possible with an expenditure of about half this 
time, and from the time the student is accepted in the training 
school he or she may receive financial support from the govern 
ment sullicient to assure a degree of independence. Once train 
ing is completed one apparently is more or less morally but 
certainly not legally obligated to spend some time in the 
profession. Apparently the pattern calls for experience in rural 
schools, where the responsibilities may be so general as to in 
clude teaching of a widely var 1 group of children and perform 
ing a widely varied assortr .t of janitorial and menial tasks 
There is frequently some additional financial reward for the 
hardships of rural teaching. This, while sensible, might seem 
heretic to many American school authorities. 

New Zealand's elementary school are blessed and cursed — as 
ire Ours with supervisory problems. In Nature Study, for 
example, there is a syllabus, which is supposed to be followed on 
a nationwide basis. In its introduction, like in the introduction of 
many of ours, is enunciated a philosophy with which no right 
tinded person could have disagreement. ‘The implementation 
of this philosuphy, as is the case with many of ours, must, if 
followed, repeatedly violate the recommended philosophy. For 
example, the introduction emphasizes the advisability of study 
ing local, real materials. In spite of this, for example, one teacher 
I visited had had two lessons in Nature Study during the yeas 
vue dealing with kangaroos and the other with laughing jack 
usses, neither of which were to be found alive in the area. For 
tunately this teacher was visited by a qualified Nature Study 
supervisor, who was able to, and did, give her some help in improy 
ing her offerings. This supervisor had special responsibilities 
tor approximately a hundred schools, and he had a car and 
sullicient transportation support to give generous visits to all 
schools at least once or twice a year 


I had the chance to get to know rather well the Nature Study 
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supervisors of the'elementary schools of New Zealand. I spent 
at least four days each with practically all of them, and was, for 
the most part, most favorably impressed with their practical 
and professional training, with their understanding of children 
and of the natural environment, and with their zeal for their 
work. I am considerably disturbed over the quality of their 
work being maintained in view of a proposal to recruit new per- 
sonnel from relatively inexperienced teachers with decidedly 
limited academic backgrounds. ; 

For the most part, New Zealand teachers of Nature Study or 
elementary science lack the rich literature available to their 
American counterparts, but, on the whole, it would seem that 
they were inclined to make better use of local situations. Chil- 
dren living in remote areas, where they cannot reach schools, or 
with physical handicaps that prevent them from orthodox train- 
ing, find in New Zealand’s correspondence courses something 
that would seem to be much more effective than anything I have 
seen in America. Those responsible for these correspondence 
programs, instead of falling back on the obviously easier produc- 
tion line type of offering, seem to have accepted the challenge of 
the situation and probably recognize individual differences in 
some cases more effectively than is the case in the typical large 
class school. 

While New Zealand radio programs generally are much freer 
from soap-operas and other commercialization than are ours, they 
do not seem to have entered the educational field so seriously as 
we have in some cases. This is a bit surprising in view of the 
opportunities presented by radio to establish a uniform pattern 
of offering over a wide geographical area, a system that, super- 
ficially at least, seems to be welcomed in a@ socialistic state. 

Visual aids in education seem to have become well established 
in many New Zealand schools. I saw teachers in training reading 
film-strip manuals with their instructor, while various scenes 
were flashed on an inadequate screen in a fixed sequence. At the 
same time, no attention was called to the counterpart of those 
scenes Observable from the classroom window. I felt that I had 
a right to predict the use those embryo teachers would make of 
this training. | am reasonably certain that something similar to 
this can be found in America without too much difficulty. 

Some schools in New Zealand, and in America, seem to ignore 
completely the use of any sensory aids, other than those pro 
vided by reading a book or listening to a spoken exposition 
More than once I visited a New Zealand high school biology 
class and failed to find there any living objects available for 
study, or for that matter any remains of organisms that had once 
lived. Usually my inquiry as to whether such materials were 
available for study was met with frank astonishment from the 
teacher that any such material was of value in the teaching of 
biology. In such cases it seemed best not to follow the subject 
further, and much more gratifying to seek another school where 
more likely than not, an abundance of living things could be 
found. 

To me the most discouraging aspect of the New Zealand Nature 
program was its failure to recognize academic accomplishment as 
anything but an end in itself. With a country that, by the very 
nature of events, must to a considerable extent be self-sustaining; 
with a wealth of undeveloped natural resources, as well as a 
wealth of abused natural resources, it would seem that the school 
program could and should be more closely integrated with prob- 
lems that are fundamental to survival of national prosperity 
It. is understandable that teachers might not enthuse over aca 
demic gymnastics about some garden flower. We have the same 
problem. But real, enthusiastic effort could well be stimnulated 
by identifying the work in Nature Study and science more 
closely with the problems of diet, transport, spreading of infor 
mation, health and conservation 

In a land where hearing aids, dentures, land slips, burned-over 
areas and barren magazine racks are so conspicuous, Where mar 


velous waterpower is practically untouched, it would seem that 


the schools would recognize a greater responsibility than they 
do to improve national and personal prosperity and, happiness 
It is unfortunate that so many are so content with so few of the 
things that most of us look upon as rightfully belonging to us 80 





that we may live happily and usefully. 
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New Zealander 


understand why so many should be 


return American 


what hap 


pened, earlier earlier 
July, 


velopment for which [at 


on an In an 


gave us and de- 
have no 
serious regrets. It 


Ney 


poor 


many untry 


is the is difficult 


for some who are not s to 
I Vprpyy 
to remain poor where there is so great an 


opportunity to be otherwise. 


Wildlife Conference 


Final selection has been made ot 
jects to be discussed at the Fifteenth 
American Wildlife 
the Wildlife 
to be held in 


General sessions 


ub 
North 
Conference, called by 
Management Institute and 
San Francisco March 6 to 8 


will include conservation 


education, land and water and 


polic 


waterfowl problems Pechnical sessions 


will embrace disease, nutcition, and con 


trol problems in the wildlife field; fresh- 
water resources; small-game problems; 
big 


and developments in research and man- 
agement. 


coastal and marine soublbu, game, 
All sessions will be open to the 
public and discussion from the floor will be 
encouraged 
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Gadgets 

From David T 
bers St., New 
nouncement of the 


Abercrombie, 97 Cham- 
York < N Y , comes an- 
Pocket Heaterette, a 


handy hand warmer designed to supplant 


| 
| 
| 
| 
the blowing of one’s breath to warm one’s | 


Winter- 


we know 


hands in the wintry outdoors 
going golfers find these a boon, 
The price is $3.50 From Hugh Clay 
Paulk, 813. N Ave., 
Kansas, comes description and picture 


a fancy 


Kansas Topeka, 
of 
knife espect lly designed 
It has 
Sells 


Finnish 
for outdoor use 
holster, too. for 
19-02 38th St Island City 
comes along with the 
Hook 
hooks 


mere quarter 


an ¢ ngrayved brass 
-Arvak, 
a ee 

Fish 
of 


costs a 


$3.95 
, Long 
W innebrenne 
designed to end 
leaders It 


Assurance comes 


loss 


Releaser 
and frayed 
from the 
Berlew Manufacturing Company of Free 
New York, that they 
method of renovating and cleaning | 
This is the 

Phey ll be 


port, have a new 
vather 
of war 


send full 


outgrowth 


glad to 


jackets. 
experience ° 
information, 


Klamath Birds 
Sparkplugged by the Klamath Modoc 
Chapter of the Izaak Walton League 
the hearty cooperation of Carroll B. Howe, 
he 
and with the collaboration 
Nature Society of the Klamath Re- 


an active bird conservation project 


. with 
Superintendent of Klamath 
School District 
of the 


gion, 


County 


is in full swing in this part of Oregon 
Kenneth MeLeod of Klamath Falls 
has inherited the task of doing much of 
the spade work The has 
parts a poster contest, an essay co 


im Speak 


ar: 
program hree 
ntest 
and a feeding and shelter progr 
been made available for all the 
the district, and = prizes 

offered in all phases of the project 

levels 


rs have 
schools in 
ind ¢ 


several grade 


“Whisky-Jack” 
the most popular name for 
ja k, ick 
lerived from a comb 
the 
se woodsmen for high-powered liquid 
This is not so, says P 
Miller in Feathers, the 
the Schenectady Bird 
Algonkian Indian for 
lummberjacks used it 
Indian triend 
Actually the narned should 
like Wiskedjak 
Is that 
for birds, it 


Per haps 


Canada jay is whisky con ed by 


been 


many to have 


nation of lumberjack and ity 


of th 


ents 


ropen 


rlainment 
Schuyler 
litth 
Club 
this 
they 
and neighbors 
be ered 
and Miller ri 
In 


Presery e¢ 


prightly 
publication of 
Phe 
and il 
acquired tt 


name ts 
the 


from thei 


bird, 


something 
ghtly fee 


fian nam 


nd 
Nh 


have so 


ee We 
iew 


should be se 


alifornia Fishes 
Warm-Water 
title 


Phe 
California” is) the 
by 


issue 


Cram Fis 
ot 


hes of 
ellent 
October, 


at eV 
Brian the 
rf California Fish 


article 
1949, 


Curtis in 
ind Game, 
official publication of the State Dey 
of Natural The dis- 
cussion of these fishes is supplemented by 
ten color plates of the principal game 
fishes of the State. 


art- 


ment Resources. 


Free 
Catalog 


Ready February 2 
Fully illustrared, 92 
pages, showing spe- 
cial fishing tackle, 
reg clothing 
orty-eight 
leather and 
specialties of 
own manufac 
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Embed Real Flowers 
In New MAGIC 


Now create lovely 

hings like the un- 

isual pansy coaster 

hown—made by embedding real pan- 
li 


ies in  « astolite 


as pho tos 
r weights, tiles, 


me ¢ 


etm 


kh explair 
Al 
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sig, new b s simple mett 
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t designs 
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300 
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items in 
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ies while talking with Andy Barnett one 
had a field that had been out of 
According 
to the time table it should have possessed 


ANGELS — OR JUST 
PARASITES day. He 
Continued from page 75 cultivation for 


hirteen years 
; a stand of short-lived perennial grasses: 
When and . : foxtail barley, bottle brush squirrel tail 
P Indian ricegrass, tumblegrass, and sand 
dropseed Indeed, it had these gras 
half the field! The 
tand of red 


es on 
other half was a nearly 
three-awn, blue 
needle and 


uniform 
grama, buffalo grass, and 
thread in mixtur h gromwell, eriog 
vhite penstemon, slender white prairi« 
ind other weed It even con 
vined shrub little rabbitbrush, winter 
weed The indi ors were 
transition to 
happen 
m ha 
both port 


n the 

ulti 
been plowed only 
riginal prairie had 
They had rem 
The weedy pr 


uined tot 


andre ‘ r the 
supply in the 
The seed 


re important thar 


ipply is 


is likely to realiz ly invaders 


Imost invariably plar } produce 


millions of Prairie pepper 
y produce me ian 


ot in ta 


tablishn 
limmat n wh 


mmmon 


BOTANICAL JIG-SAW 
PUZZLI 


0.000 seeds 


nt and 


than wet 


The harvester ants may exert an even 
Their 
thistle 


weed 


greater influence than the rabbits 


mounds appear in the Russian 


stage, increase in numbers in the 
and_ short-lived 
climax in the red three-awn stage, and de- 
with the transition to 


grass stages, reach a 
cline in numbers 
mixed prairie. 
Ihe increase in ant colonies accompan 
in complexity of the plant 
Most of the 


plants remain, after they enter the various 


ies the increas¢ 
cover as uec¢ ‘ssion advances 
ind are present in the climax 
In th 

the competition Is sever 
vould be 
ils and short-lived species were it 
Many of these 
1intain themselves at 
ured. circles that 
Who can say that 
place in the 


final permanent associa 
and condi 
uncongenial for many 
or the ant ephemer 
he edges 
surround the 
ant-mounds 
ints do not have their 
complex of the plains and prairies? 
ire other animals in the plains 
thorn antelope, ground squirrels 
cottontails, and 
e predators such 
hawk ittlesnakes, and 0 
> little is kr 


m the plant communities 


wn of the sum ot 
webions 
soil disturbance by men and 

the final ana s, how 

latively minor 


Man 


invading nt 


today 


wl 


World 

awWwheat sur 
misery, and 
wre doing tt 


on that 


ton crop 
vill con 
Plains 
the od 
vill pay 
be litth 
t pre 
the bot 
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Tudy Publishing 
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Co ; wages Hlustrated v4 

The provocat but entirely clear title 
of this book 3 beer 
iuthors deep et ( dogs It. is 
in fact, Will dv’s scrap book of dog 


poems and dog advice 


chosen out of tts 


stories. articles 
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Tuffy is Mourned 
Gunners are not popular wround = the 
farm of Joel Patterson of Oswego, Hlinois 
Recently ided the 
perm Tully 
t then 


Patter 


agroup iIny irm without 
ion, and 
came to g 
pet of the 
rode 

OO 

1 part 
fleas 


ni 
duced by the 


moan 


Adobe,” wh 
bird that m 
Mexico and 
Phere 
tor 


cline 
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vere pul 
to the purchaser 
of Pennsyly 
ber of license 
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Ohio, Mint 
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sale of the 
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with 2,1 
Florida 
a. ndrew Hept 
lan Logan New York 
Schuster 104 page 


$1.00 


vurn and Har 
1949 Sin 
Ithu 


and trate 


with maps and pictures 

This is the first in a se ot travel 
guides in Simon and Schuster American 
Pravel Series This book tells the pros 
pective visitor what to see, where to go 
to do and how 
al guide that 


how to get there, what 


much to pay It is a practic 


eems Lo overlook nothing 


THE SOUTHERN CROSS 


Continued from page 99 


Albireo, 
show objects in the heavens, is 
the third magnitude star at the foot of 
the Northern Cross. It is noted for bei 

beautiful double star 
separated comp 
fie ld gla SCS and are of 


sutline the Northern Cross 


0 { the 


im eX eptionally 


Its widely nents can be 
ven with 
yellow 


rasting colors of blue and 


oot of the Southern Cross, it 
d. is also 
two brilliant 


* fogether The 


at the 
a beautiful double 
white compon 
crossarm of the 
oss also outlines the wings of 
which 


on along th 


is {lying in a southwester 

Milky Way The 

ernmost star marks the eastern end of 

arm, and is the 
tar, Epsilon 

mitude Della 


yellowish second 
while at the 
third mag 
magnitude star lies at the in 
tersection of the crossarm with the up 
tht, a fifth star for which there 
uerpart in the Southern Cross 
this star nd Albires 
r part of the zht and also 
ntation of The Swan, the long 
enus. Along this line. a dis 
20) degrees, more than thre 
of the Sor 
ion in the 
brilliant 
It i 
f the two Crosses 
portions of the 
t of the Coal 


ition of stars 


cou 
» extends the 
in the 
neck 


ance of 


upri 


moult e times 
ithern Cross, is 


Milky Way and 
densely packed 


entire lengt 


irkable re 


a remarkable 


a Flying 
one of the 


y enus I to 
ky on January 31 It will 
in the southeast toward the 
onth Mar 


do ods mecereasing 


now rises before 
rapidly in 
It appears m the constella 
deeply reddist 


by the end of the month will outshine Vega 


rin color, and 


in conjunction with 
will not be 
near the 


now in the 


Jupiter Is 

ton February 3, and 

n the 

of the 
vening sky in the 
beautiful object of the 


morning sky until 
Saturn ts 
constellation of Leo 
first 


montl 


magnitude 


ywnized by its pale yellowish color 
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west to the Rockies 


over ranging 
*%& Unique finding key enables user 
to identify quickly any nest by 


its location and structure 
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pages 
and weight 
*% Just Published, $2.75 
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ENYAMI 


(Continued from page 100) 


There 


is about an inch of hard earth over each 


may be retracted after fertilization 


ripe fruit 

The fruit itself is 
or six inches long and three or more inches 
The stem is thick 
and stout; the surface pebbled and black 
with a soft texture like felt; the blossom 
scar prominent, and an inch to an inch 
The fruit 


shows a pulpy, white layer from 


pear-shaped; five 


through the large end 


and one-half across. when cut 
acToss, 
one-half to three-fourths of an inch thick 
Inside this layer there was an imbricated 
pulp 
contained many small, brownish seeds. The 


part white and part pink, which 
appearance of this cross-section reminded 
one of the cross-section of a brain. The 
wonderful aroma gave promise of some- 
thing that would be equally delicious to 
eat Actually 
being something like that of 
pumpkin 


the taste was a disappoint 
ment 1 raw 
For hard digging a knife is not 


instrument, but I opened a space about 
two feet across and to the depth of about 
six inches The fleshy roots were abund 
Phe individual 


roots were long and ovate in section. The 


ant and near the surface 


section was from one inch to one 


CTOSS 
and one-fourth inches on the long avis 
and three-fourths of an inch on the short 
diameter In the earth these roots were 


wranged more or less parallel to each 


other and to the ground surface, and near 


ly touching. They were about the con 
sistency of sweet potatoes or dahlia tub 
ers The skin was not tough, and when 


bruised a pinkish 


oozed from the damaged place 


mucilaginous 


opmost layer there were stumps 


Above 


were no traces of leef 


fruit’ of former years 


ere oo leaf sears on the under 
I did not find any attach 


Oo the roots of the 


tems 
mimosa, the 
trunk of which was no more than two feet 
from the excavation 

I took the two 
bundle of the 


vith one The 


fruits and a considerable 
roots back to the mission 
roots were planted = in 
various places and remained in the ground 
inchanged, throughout the wet season. I 


iltempted to grow the seeds, but none of 


them showed any signs of germination 
From these experiences [| guessed that the 
parasitic that the 
through the di 
wild hog. There is 
to the character of the seedling 


ittach 


plant seeds germi 
only after passing 


ystem of the 


i. in which it may 
st. Some day someone will 
working out the whole story. of 
pronounced ey-ny ih-mee, with 


yllable 


ent on the second 


PERSONALITY CLAM 


Continued from page 79 


the shell where the vital organs touch 
The outer area of the inside of the shell 
where the mantle adheres is smooth as 


108 


glass. But the center area, marked from 
the outer area by the pallial line, is slightly 
raised and rough. It is ovate in shape, 
indentation 


on the 


except for an unmistakable 
pointing to the center of the area 
side of the neck opening 

Records of the geoduck’s maximum size 
are rather meagre, and early descriptions 


telling of weights ranging up to 25 pounds 
must be taken with a cellar of salt Phe 
largest verified record is 16 pounds. This 
giant was dug up near Des Moines, Wash- 
ngton, in the spring of 1940 by Stanley 
Kop, a local resident. State fisheries in- 


checked the 


unable to convince Mr 


weight, bu 
Kop that it should 


interests of science 


sper tors were 
be preserved in the 
This record geoduck was ground up and 
pr »bably the largest 


made from one 


made into what wa 


batch of chowder ever 
clam 

Not much is known of the life cycle of 
the geoduck, 
it must be 
pattern of other 


and for descriptive purposes 
ssumed that it follows the 
bivalves The 


separate for purposes 


general 
f repro 


SeXES are 


duction, and, according to aquarium d 
place 
April or early May 


Slipp has observed the 


rector John Slipp, spawning takes 
once a year in late 
" ale geoduc ks 
expelling a thin stream of spermatic fluid, 
which disperses in the water above. These 
hours and continue 


The fe 


male apparently expels eggs in the same 


di charge Ss po on { " 
intermittently for several days 
manner. and fertilization occurs haphaz 
ardly as the cells {loat in suspension. The 
cells are at all times at the mercy of the 
tides, and countless millions are swept out 
to sea. 


The fertilized « 


swiroming larva 


re hatches into a free 
known as 
This metamorphizes to become a second 
type of free called a 
During this stage the organism 


1 troch yphore 


swimming lar 
veliger 
develops a ring of cilia that enables it to 
whirl through the water, and it als 
Towards the end of the 
settles to the bottom and 


grows 
a foot or base 

veliger period, it 
begins to take 
acteristics How long thes rly 


on the adult form and char 
tages 
of growth take 1 ruess: one, 
two or possibly three ve 

Sut, as is the fate of all clams, the geo 
duck matures to 
And yet it ha 


interest and ¢ 


lead a comparatively un- 
been able to 


xcittement among 


eventful lift 
generate 
ple of Puget Sound by spending 
life slowly, but 


the pe 


its entire methodically, 


burrowing into the mud 


THE WINTRY 
DARK 


Continued from page 73 


PIPER OF 


spirit lagged, or throats grew weary, the 
leaders stridently whipped up the chorus 
and the red-eyed vireo redoubled his harsh, 


scolding cry For once under these cir 


cumstances the saw-whet appeared to 
wear a harried look and an almost convict 


air. Unless he served as the disconcerted 


substitute for some actual culprit, the 
little owl, I imagine, was only the victim 
of those rascally robins craving for an 
emotional holiday. 

Doubtless 
troubadour of the night who, in March 
from our 


this was the same small 
and April, piped incessantly 
pine-crested ridge not far away — piped 
unfalteringly while a rattling truck roared 
by with headlights glaring; unceasingly, 
despite the long, white, searching finger of 
light I shot toward him from my flash- 
light 


persistent was the nocturne interrupted, 


Only when his disturber grew too 


to be resumed promptly at a distance amid 
the blackest piny shadows. 

The wanderings of the saw-whet owl, 
for the bird is not believed to be truly 
migratory, vary with the severity of suc- 
cessive winters. Jeing thus irregularly 
nomadic, the site of 6ne year’s nesting 
may not know the diminutive feathered 
flutist again for several years to come. Al- 
though from February’s end to April his 
love-song is constant, the amorous music, 
when heard in the chill and steely star- 
light or from the misty, murky darkness, 
often signalizes but a passing visitation. 

Once heard, however, “the sweet, un- 
failing clamor” of this little knight. of 
winter’s end and springtide’s waking rings 
Who that has glimpsed 
the midget minstrel may ever forget the 
owl-elf of striped 
piper of the Acadian dark? 


always tn the ear 
the woodlands, the 


BLACK WALNUT 


Continued from page 80 


out. The walnut shell is, in reality, two 
half shells, 


This holds the two halves firmly 


grown together only at one 
end. 
together, and each half resists crushing or 
bending or stretching, but slight pressure 
from within, as the embryonic plant 
begins to grow within its confined heart- 
shaped chamber, is sufficient to split the 
halves apart along the already present 
suture. This can be easily verified by 
slipping a knife blade between the two 
half shells and prying the two apart. As 


the walnut decays, the half shells may dry 


and warp and so become separated 


CAMERA TRAILS 


Continued from page 103 


inexpensiveness in announcing a portable 
apparatus is said to 
With 


the complete working unit which includes 


microfilmer. The 


have business as well as hobby value. 


camera, lights, copyboard, copystand, and 
ther 
make microfilm records of important docu- 


accessories, a business man can 
ments. The camera alone, or other por- 
tions of the outfit, can be adapted for use 
in other types of photographic hobbies 
rhe price, $179.50, tax and case included, 
is far below that of other microfilming 
outfits. Additional 
obtained from the manufacturer at 118 
East 25th Street, New York City. 
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Spelman, 2781 Grand Concourse, New ) rness. nive . 
Helpful suggestions are included to show 
the use of the book for school, camp, home 


FOR SALE and other educational purposes. 


Despite the high cost of color plates and 
R DWOOL SEEDLIN( .EES el t 
Pie a Red nd in 5 . Will \ s . rPHREE MONTHS OR MON ; printing all 
in rich soil. 6 ze $1 ‘ Pan write correc Bar uu can \ VJ agaz 
size $2.00 postage paid. . have sold seme 3! 5 r Nature Mc Gaerne, 
Shop, Redcrest via Sout u 
County, California. aching A cism 
: t " Write Dept. N for term ll Herm: md & . 
‘My i on oe Secrete’ Y $1.50 Postpaid 
= ‘ yn.” . 
, Clevelan d, oO. 
HOBBY i WAN’ ww RI =Rs are AMERICAN NATURE ASSOCIATION 
$ 00 offered aisil a rite f "pay - . , 
o previous experience nucessary. FREE DET A 214 Sixteenth Street, Washington 6, D. C. 
YOU CAN ENTERTAIN with chalk talks, Cata s aunde rs M. Cummings, ne 3h ’ 
log 10c. J. G. Balda, Cartoonist, Oshkosh, Wis Colorado Springs, Colo. 
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i still enough, but 
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Ilawaii to Florida, 


By JULIAN D. CORRINGTON 


We had planned as the feature 
article this month a sequel to 
that in the January issue. How- 
ever. the task of clearing some of 
the material with the U.S. Trea- 
sury Department caused such 
delay that this interesting and 
valuable feature will have to 
await publication until the 
March issue. Ed. 


YLAND DISCOVERED 


Wot 


ur 1 

at Division of th 
irtment as the 
with the Muse 

| postman BIOLOGICAL LABORATORY MANUALS, VIII 


author's meee Botany 


work begi 

ng of going d 
ng job. He also s 
f his book before he 
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demonstration-discussions, 
work I he 


questions and ex- 


with 
lectures, field, and library 
book is loose-leaf, the 
periments 


dovetail 


illustrations 
we like is the 
book will not dismay 
him 700 


Phere are explana- 


well chosen, the 


very good. Another feature 
relative brevity; the 
giving 


a student by pages to 


cover in one semester 


questions, experiments, and charts, 
written. Pp. vi, 174a; figs. 64 
Saunders Co., West Washington 


Philadelphia 5, 1947. $2.25 


tions, 
all well 
W. B. 
Square, pea) 


Anatomy 


a good book on 
better than 
‘evision of Davison’s Mam- 
7th edition. While re- 
as a texthook, w 
with labo 


ratory manuals, since no descriptive anat 


If you are interested in 


eat anatomy, you can do no 
Stromsten's 
malian Anatomy, 
ferred to by its author 
are classing this bound volume 
omy has 


meaning when separated fron 


the specimer The explanatory writing 


and illustrations are excellent and thor 


endeavored to 
book 


by interpreting structure in terms of adap 


ough and the author has 


increase the value and interest of the 


tive function. There are interesting sec 


tions on phylogeny, classification, and 


methods of preparation of materials; com 


parative discussions following each sys- 
tem; and a pronouncing glossary. Pp 
xi, 349; figs. 187. The Blakiston Co., 1012 
Walnut St., Philadelphia 5, L947. $4.25 
laboratory manual on the 
that of 
Southern Cali 


There 


mid many 


A regulation 
cat, notebook size, is Professor 
Harrison, 
fornia, The Dissectior 
are a few assisting illustrations 
that are to be labeled 


tailed and each system is 


University of 


of the Ca 


Phe descriptions 
are de terminated 
with a set of questions; drawing and ques- 
perforated and punched 
binder. kor 
unexplained reason, there is no treatment 
of the 


scapula and 


tion sheets are 
for removal oa ring SOT 
appendicular skeleton as such; the 


hree long arm bones are de 
vertebral column, 
z bone 

hand 


are occasional com 


scribed, then comes the 
then the pelvis and three main It 
but nothing at all on the wrist, 


ankle Phere 


parisons human 


or toot 
with anatomy, but me 


morphology, physiology, or embryology 
This book can be 
especially one for 
anatomy Pp. 109 


Mosby Co., 


Louis 


used for a course in cat 


anatomy nurses, but 
not for comparative 
figs. 58 The ¢ \ 
Washington Blyd., St 
$3.50 

A more manual by the 
author is The Dissection of th 
Chis too is 
bound and olfset printed. The 


recent Sarre 
Shark 
notebook size, and is wire 
treatment 
is neither strictly systemic nor topographic, 
on the skeleton 


Drawings and question sheets are perfor- 


and there is no chapter 


ated and punched for removal. This man- 
ual may prove useful as a supplement to 
others dealing with comparative anatomy 
We found too many typographical errors 


for a revised edition such as this. Pp. iv, 


54; figs. 23. 
Sixth St., 


Pub. Co., 426 S 
1949. $1.50 


Burgess 
Minneapolis 15, 


Histology 


An essential supplement to the histology 
text is Stiles’ Handbook of 
Characteristics of Tissues 
in its third editior This handy 
binding and flexibk 
contains outlines and 
all of the 


and diagrams, a 


and Organs, now 
volume 
fabrikoid 
SyhHopses ol 
with tables 

and index It 
student in learn 


with wire 
cover, 
tissues and organ 
glossary 
© assist the 
ing identification 


Is in ended 
uishing one 
blank 


Phis widely- 


iid disting 
subject from another. There are 
pages for recording notes 
used manual has been revised and aug 


mented and continues on its successful 
career, constantly improved. Pp. x, 214; 
figs. 29. The Blakiston Co., 1012 Walnut 


St., Philadelphia 5, 1946. $1.75 


NEW A. O. LINE 


W' have just finished inspection of 
one of the new series of Spencer 
d by the Scientific 


Instrument Division of the 


Microscopes announce 
American 
Optical Company and, as can be seen by 
the accompanying illustration, it is cer 
a beauty. Among special features 


demonstrated t 


tainly 
inum stand 
stated to be 
larger and strong 


locking 


and keying devices that permit positive and 


us were alum 
ight 1/3 yet is 
stronger and more rigid; 
er fork-type 


reduces We 


substage with new 


rapid aligument?’ coarse adjustment and 


substage knobs may be set by the operator 
at any desired tension simply by turning 
the two knobs of 


a pair in opposite direc 
low side fine adjustment with ball 
bearing ways; new pinch grip mechanical 


stage; new nosepiece of dual-cone con 


1OX 


The attached illuminator is optional; it 


struction; new divisible objective 
provides permanently adjusted ilumina 
tion that fills the field of all objectives. 
New bulbs are inexpensive 
Models binocular 
as illustrated, with precision ad- 
justments for interpupillary distance and 


and simple to 
install. with inclined 


bodies, 


astigmatism, represent the acme of modern 


Microsc ype 
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science and craft in microscope design 
and manufacture. 


APPLE POLISHER 


Nie subject of our feature articles in 
T January and the next issue will make 
an attractive project for science students 
From the nearest Secret Service agent se- 
cure one or more copies of the pamphlet 
Know Your Money, a new edition of which 
has just been released, or write to the 
Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington 
D. ( I5e per copy While counterfeit 
money cannot be obtained for comparison 
with the genuine, our articles and the 
above pamphlet will provide ample mate- 
rial for illustration of the principles in- 
volved. Even before beginning you will 
have two counts in your favor in the mat- 
money, and scientific 


ter of interest 


crime detection. The combination of the 
two should be well nigh irresistible 

Have the class examine a dollar bill 
carefully with the unaided eye and then 
with a 10X\ hand lens, 


scope, or widefield binocular microsocpe, 


dissecting micro- 


according to the equipment available. 


Ask them to list the separate items they 
observe as to (1) parts of a banknote, 


2) nature, complexity, and perfection of 


both the machine- and the hand-engrayed 
portions, and (3) main points to watch 


detecting spurious money Use 


for in 
such questions from the quiz given in the 


government booklet as seem desirable 


A postage stamp pasted on a blank 


microscope slide and examined with the 
compound microscope, low power, by in 
cident (reflected) light, or 
permanent slide by soaking in xylene, then 


made into a 


mounting in balsam under a cover glass 
for examination by transmitted light, will 
supplement study of money with a fur 
ther example of a special paper and the 


expertness of the engraver’s art. 


BEGINNER'S PRIMER 


urn survey of flies brings up next a 
OP conan of families most of whose 
pecies are ol litthe concern to any save 
the specialist. 
Flat-footed Flies, the best Known Ameri 


The Platypezidae are the 


can species being the Banner Fly, Platy 


2a which has long flag- or leaf 


i 
like appendages o1 the 
hind legs The 
Flies, Family Pipunculidae, 
s inch in length, 


tarsus of the male’s 
Big-headed 


are very small 


Big-eved or 


insects, averaging about 


having relatively very large heads made 
up mostly of the two huge compound eyes 
that meet both above and below The 
antenna makes an interesting mount; it is 
small, three 


irista Phe 


jointed, with a long dorsal 


wings are large and promi- 
nently veined; the female has a protrud- 


ing ovipositor and (pardon it, please 

thereby hangs a tale! 
One of the most fiend 

in all Nature, according to human stand- 


ards of conduct, is that of a number of 


h modes of life 


families of flies and wasps in which the 


female lays one or more eggs On or in the 


112 


body of another insect, sometimes an 
adult, in other cases a larva or nymph, 
with the result that: when the egg hatches, 
Nice 


some huge in 


the parasite larva eats up the host! 


‘vreatures, these! Imagine 
sect fastening an egg upon your back, con 
erning which you, in blissful ignorance 
jo nothing. Soon that egg hatches into 
a great, senseless, wormlike monster that 
gnaws its way into your vitals and gradual- 
ly consumes your substance, feeding, fat- 
tening, and growing at your expense, the 
while your are powe.less to do anything 
tbout it 


Such 


save die an agonizing death 
ire the ways of insect parasites, the 
case being actually a highly specialized 
form of predation. 


A femal 


air, frequenting shady places and the vicin- 


Big-eyed Fly will hover in the 
ty of flower beds and shrubs. On the 
wing she will place her eggs upon nymphs 
af leafhoppers These NOXIOUS pests are 


destroyed by the maggots that devour 


them and hence these flies are considered 
very beneficial to man’s agricultural and 
horticultural interests. 

But insects are not mindful of human 
economy Female flies of the Family 
Conopidae, the Wasp Flies, lay their eggs 
upon the bodies of bees and wasps, and 
when one of these eggs hatches, the mag- 
got bores its way into the abdominal cav- 
ity of its vietim and there feeds and 
grows upon the substance of its doomed 
involuntary vehicle. Thus useful as well 
as harmful host insects may be attacked 
The adult conopid fly is slender and wasp- 
like in appearance, but is easily told from 
a hymenopterous insect’ by its porrect 
horizontally extended) and aristate anten 
nae, the characteristic huge eyes and, of 
ourse, the single pair of wings 
Invertebrate Among science books 
Zoology in America there are a 
that are 


have no 


seleet few 


unique; they stand alone and 


rivals; they sail on through edition after 
year after year, filling the need in 


Such books 


they are too well known for 


edition 
a particular field require no 
“review’ 
that All one 


new printing is out, and perhaps say some- 


need do is mention that a 


thing of the content for the benefit of the 
newcomer, unfamiliar with the literature, 
and introduce him to a book that will 
become one of his important future com 
panions 

Such a volume is A Menual of the Com 
mon Inverlebrate Animal exclusive of 
insects) by Henry Sherring Pratt, who is 
also the author of a manual of vertebrates 
The revised edition has corrected errors, 
j 


brought the nomenclature up to date, in 


certain representative species 


troduced 
that had previously been omitted, and 
Pacific 


staff of specialists 


entries from the 


A large 
“bible o 


increased the 
Coast fauna 
invertebrate 


aided with this 


zoology.” 

Pratt is the most comprehensive single 
volume American descriptive zoology and 
is an indispensable work for those engaged 


in field studies, notably in marine zoology 


An introduction discusses Linnaean classi- 
fication in general and systematic zoology 
in America in particular. Following the 
keys and invertebrate 
groups, with introductory and historical 


descriptions of 


material for major divisions, and a bibli- 
ography at the end of each such division, 
there is a valuable list that identifies about 
800 authors, a glossary of more than 500 
These last 
three items comprise a major work in 


terms, and a sixty-page index. 
themselves. The Manual has never been 
noted for the beauty of its illustrations; 
the next improvement should be directed 
to this neglected line. Pp. xviii, 854; figs. 
974. The Blakiston Co., 1012 Walnut St., 
Philadelphia 5, 1948. $7.50. 


Marine The first general, elementary 
Zoology text on animal life of the sea, 

particularly of the tittoral, in 
which the habits of the animals are the 
stressed feature, has made its appearance 
There are a number of books dealing with 
the oceans, shore biology, or taxonomy of 
strand creatures, but in Natural History 
of Marine Animals we have an entirely 
new text with different aims, and with 
practically all new illustrations. The au- 
thors are G. E. MacGinitie, Director, and 
Nettie MacGinitie, Research Assistant, of 
the Kerckhoff Marine Laboratory, Cali- 


fornia Institute of Technology 


The first twelve chapters dwell briefly 
on general features, such as taxonomy, 
food, sense organs, luminescence, growth, 
and variation, then the major portion of 
the volume considers the natural history 
of representative species and groups from 
all the phyla. The West Coast forms dis- 
cussed are new to Eastern readers and 
present a very refreshing change for those 
brought up on a restricted fare of stereo- 
typed species. Likewise the presentation 
of these authors is stimulatingly different: 
in discussing each group, as the Nemertes 
or Gastropoda, there is first a general 
definition and characterization, then comes 
habitat, size and age, feeding, habits, and 
Occa- 


sionally such other topics as respiration 


reproduction and regeneration. 
and circulation, burrowing, resting, en- 
commensals, and others are 
If the 
reader wants to know how long a sipun- 
culid 


annelid worms eat, or what enemies barn 


emies and 
sel spart by boldface headings. 
worm lives, or what tube-building 
acles have to contend with, he can find 
once. We learned 


here for the first time and with great inter- 


this information at 


est, many remarkable adaptations and 


intriguing habits of species new to us. 


Phe illustrations, both photographs and 
are splendid and an education 
The 
written and will make you want to get 
right out there on that mud flat again 
with bucket and rake 
marine zoology, both individual and class 


drawings, 


in themselves book is very well 


All instruction in 


will benefit by this new book. Pp. xii, 
473; figs. 282. McGraw-Hill Book Co., 
Inc., 330 W. 42d St., New York 18, 1949, 
$6.00. 


NATURE MAGAZINE 





Two unusual albums for students of nature: 


RECORDED BY THE ALBERT R. BRAND BIRD SONG FOUNDATION, LABORATORY OF ORNITHOLOGY, CORNELL UNIV. 


72 North American 
BIRD SONGS 


These recordings, made in the birds’ natural habitat, 
bring the bird songs of America’s woods, gardens, 
fields, and prairies to your armchair. These six ten- 
inch records, twelve sides, are pressed in durable 
vinylite and issued in an attractive album. 


BIRDS OF THE NORTHWOODS 
Olivebacked Thrush White-throated Yellow-bellied 
Veery Sparrow Sapsucker 
‘Wood Thrush Sietn-onhenid Junco Alder Flycatcher 
Hermit Thrush Rose-breasted Olive-sided 
Scarlet Tanager Grosbeak Flycatcher 
Whip-poor-will 
BIRDS OF NORTHERN GARDENS AND SHADE TREES 
Yellow Warbler Red-eyed Vireo 
Flicker — throated 
Balti Oriol Gh Sparrow * warblie 
timore Oriole ling Vireo 
Wood Pewee veins oe 
BIRDS OF SOUTHERN WOODS AND GARDENS 


rd » Bene Yellow-breasted Cardinal 


Ruffed Grouse 
Bob-white 
Wild Turkey 


anager 
Chuck-will’s-widow 
Pine Warbler Mockin 
Bobolink Savannah Sparrow Lark Sparrow 
Killdeer 
Meadowlark Blackbird 
Prairie Chicken White-winged Dove 
Dusky Grouse California Quail Mallard Duck 
California Thrasher Gr 
Plumbeous Vireo 


Chat Summer T: 
yee Carolina a 
Barred Owl 
Orchard Oriole Brown er 
BIRDS OF FIELDS AND PRAIRIES 
Meadowlerk Field Sparrow 
Western Red-wi Spotted a 
Burrowing 
Vesper Sparrow Prairie Horned Lark 
NORTH AMERICAN GAM BIRDS 
Chachalaca Woodcock 
Gambel’s Quail Canada Geese 
BIRDS OF WESTERN NORTH AMBRICA 
Wren Tit Black-headed California Purple 
osbeak Finch 
Nuttall’s Sparrow Lazuli Bunti 
Fox Sparrow Blue Grosbea! California 
Western ‘Tanager California Shrike ‘Wood, 


$Q. 
Postpaid 8° 





VOICES OF 
THE NIGHT 


The calls of twenty-six frogs and toads found in 
eastern North America are recorded in this unique 
album of amphibian voices which delights herpetolo- 
gists, ornithologists, and naturalists. This album 
contains four ten-inch records, eight sides, pressed in 
vinylite. 
FROGS AND TOADS IN EASTERN NORTH AMERICA 
Spring Peeper, Hyla crucifer 
Anderson's Tree Frog, Hwa andersonii 
Bird-voiced Tree Frog, Hyla avivoca 
Oak Toad, Bufo quercicus 
Cricket Frog, Acris gryllus 
Wood Frog, Rana sylvatica 
Bullfrog, Rana catesbeiana 
Common Tree Toad, Hyla versicolor 
Barking Frog, Hyla gratiosa 
American Toad, Bufo americanus 
Meadow Frog, Rana pipiens 
Ornate Chorus Frog, Pseudacris ornata 
Sphagnum Frog, Rana virgatipes 
Green Frog, Rana clamitans 
Green Tree Frog, Hyla cinerea 
Squirrel Tree Frog, Hyla squirella 
Southern Toad, Bufo terrestris 
Spadefoot, Scaphiopus holbrookii 
Pickerel Frog, Rana palustris 
Mink Frog, Rana septentrionalis 
Southern Meadow Frog, Rana pipiens sphenocepbala 
Southern Swamp Cricket Frog, Preudacris nigrita migrita 
Eastern Swamp Cricket Frog, Pseudacris nigrita feriarmm 
Fowler's Toad, Bufo woodhousii fowleri 
Pigmy Swamp Cricket Frog, Pseudacris ocularis 
Western Swamp Cricket Frog, Psewdacris nigrita triseviaia 


$7. 
Postpaid or 


ORDER FROM 


The American Nature Association 


1214 SIXTEENTH STREET, N.W., WASHINGTON 6, D. C. 





Better start 
'\ doing this to part of 
your money 


You KNow how money is! 


Today it’s in your hand, and the 
next day it isn’t! 

A lot of people, however, have 
found an excellent way to make 
certain they will have money when 
they need it most. 


They saif away part of their pay 
each week in U.S..Savings Bonds 
through the Payroll Savings Plan 
where they work. 

They know that saving this way 
assures them of the money for a 
down payment on a new home...a 
new car:..or retirement when the 
time comes. 

Furthermore, in ten years they get 

back $4 for every $3 invested in 
U.S. Savings Bonds. 
Why don’t YOU start saving money 
regularly and automatically where 
you work, or at your bank through 
the Bond-A-Month Plan? 


Automatic saving is 
sure saving — 


U.S. Savings Bonds 


Contributed by this magazine in co-operation with the Magazine Publishers of America as a public service. 





